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ALC EBRAICAL 


EXEie/CISES. 

t 



If (7^1, A=?, (-=^3, = (’=5, /=-G, find tlio numerical valuesnf 

the J’ollowinj; expnsKiuns : - 





•*•4. 


o 

G. 


d. 


8. 

9 . 

10 . 

11 . 


o ' 

a 


Grtf + + 3c + d 

4(? i- 2r^ +/ - 2(i 
Aao +5bd + 9d - f 
Alt he — + cdf - «&f/ 

+ bede + abdv 

Ua +136 + 12c + 1 lt;+ 10c + 9/ 


4 rt 8 c» 8 c^ a 

6 3 e / 

a he bod 2bdf 
d a ae 


8<i + hod — 


%ih 

4 


20 + 56 36 +2c <k + 6 + c + (/ 
c* (i 2« 

6 + + 3<? 

€->rO — d 
« 

2 o + 6 c + f/' c+/ 

- 6 (7 + 2V? o 


Alls 29 
Ans 24* 
AiiB 82 
Alls 64 
Ans 184 
Alls 224 

Ans iGyV, 
A us 6j'{, 
Aus 31 
Alia G 
Alls r> 
Ana GiS 

1“ ^ 


:!4|.|l£XEBq|SES. 


ALC< 


: 



If «==■!, & = 2, d-if (?»=0, fiwl the values of the followiii 
©xj^ressions: - 

13. + 4cd€ + dacd--lOace Ans —42 

14. <7 — + 3c + 4</ - be Ans 22 


V.d be Iba Ah 
~ 77 “ "■ ,1 ~T 


Ads sj 


If a -8, fe = 6, c‘-4, find tbe value of : 


1*6. 

5a ^ ^ 6 ^ c • 

b + c a c b — c a - c 6 + 2t. 

< 

Ans 6 
▼ 

ifa 

~1, 6--2) C--3, c^—4, es*5,/=0, find tho values of 

; - 

17. 

ft* + i* + (2<’)® + d* 

Ana 57 

18. 

c-'+t/-’ 

Aus 154 

lil 

a'^h'^c^ +//*c*d* 

Ans 612 

20. 

«■> + i'> + c" - 20 

Ans 16 

21. 

(t^ + Sct'Vj + 

Ans 4-7 

00 

- 3»t* 

Ans ^olZ 

23. 

M 16 

2 a ^ </* «* 

Ans 3 

24. 

2/+ c ft + 9 
ft -' / 3ft - 2 

Ans 6V 

25. 

ft* +6* C* + 6* c* - f/* ft 

Ans 2U 

M 

20. 

8ft* + 36* 4c*+66* c*+f/* 

0 * + 6' ^ c* — 6* ^ c‘ 

Ans 17 
\ 

27. 

4 _ 6 ' 12 

ft + 6J + c ^ ft* + 6 + ft + ft* - ft* 

Aoii JJ8 

28. 

ft* + 3ft* 6 + 3ft 6* + 6® 

ft* + 2 fl 6 + 6* 

Ans 3 






NOTATION, 




_ ftc 

30. — 

6® - c*^ 

Ans 35 

o. X4r6<^ , 

b^+d^-ad 

Ans 4| 


Auh 1 


If a=*i, 6—3, c = 5, find the values of :- 


® oq a* 6 ® +1 1 + 4f;f + 6 * + 6 ®c* 

• ’ a® + 6 * ” a* + e® ^ 6 * + o® 

a* + 2 t >6 + 6 ® .< „ 

- n — 12 . s Ans 6 

6 * -“*26c? + c* 

34. - 7cf*6 + 6 a® 6 ® - 4a6* + 6 ^ 

Ans 

35. 

c 6 * 

Ans «7i;< 

^ » rt® + 6 ® - + 2 a 6 

rt* — 6 ®— 0 * + 26 c 

Ans 3 

If ® ~ 2, find the values of : - 

37 . a>® + (!»® - 42^9 + 89 ) “ 

Ans 7 

38. (4.r*-12ar» + 12io2-4):^ 

If a=>|, 6 = 5 , find the value of :- 

Ains VJ 2 

“ r(Ky 

Ans 0 


If a==l, 6 = 2, c = 3, o?=5, c=8, find the values of the following 
expressions: - 


40* 6(<? + d) Ans Ifi 
42. 6* (a® + d® - c*) Ans 68 

44 . 

a* + 6* 

46. • V'^+lJ+Se 


4l. d(« + c?) Ans 30 

43, e®(e’+a*-^6®) Ans 649 

Ans 21 

Ans 8 





ALGKURAICAI L\EKClfeJ!.S. 
c 


4G. 

(a +• 6 + 2o) (5e ^ 2d- c) 

Any 423 

47. 

(a* + 6* + c* +#) (</* +1-® - a*) 

A UR WJ- 
eAUS Ui() 

48. 

(4r - 2ay 

49. 

ey/ r7* - Sc + rf* + 3c 

Aiib 67 

50. 

e+{^/e + l +J.) + rt'-VOV^<-4 

AiJb 27 

5l 

v(i>* + 2a6-t-6*/ + V + 3c«*6 +‘ScSS)* + 6') 

Ans 6 

If fl = 

*25, 6=9, c=4, ('7=1, find tho valuoy ot - 


52 

V^ + 2/6+3V't* + 4V'(7 

Au-3 2I 

68. 

/(4(0 + V{96) +\^(l6c) - V(25//) 

A I s 22 

‘54. 

3V(z + 2v^(46) — 4V(9t.’) + V (16f7} 

•'Ahs 7 

55. 

V(5») +2V.36) - + 4V<7 

Ans 13 

56. 

V'a* - 2V6’ + 3Vc* - 4 

Aub 15 

57. 

(60) + 3(acd!) - 4\^(6^<0 + V(e®r7^) 

Atib 4 


If a —0, 6 = 2, e-4, c? = G, find tlie values of - 
58, ( 26 * - a) + 2^(6* 4 o* + 7) - V < + cl-* - (6 + (Jy } 

Arj^Ie - 

58. \a + (6 + e/-(7} {(<^ + 6)^^ '(a + 6 + 0'-^J 

Alls 7200 

If «*1, 6 = 2, e^3pf=4, e-Of fmd the nuuieutal valuea of tho 
following expreaBioiis • - 


60. 

+ 4^7 - c 

Any 12 " 

61. 

(a + 2(7) (c + 4(») - (a + c) (6 + (7) + (0 + d) (d + c) 

Auh IO 2 ’ 

62. 

2<» + 6 4c - 2rt , 

- „ +a+d 

c 2 

Ana 1 ( 

63. 

(3a - 2c + (7)* - (c7 + e)* + (2(7 + 6)» 

Ans 20 

64. 

tt»^^+c*-Sa6c * 

a ^ 6 + c 

Ans 3 

65. 

a*+2a6 + 6® 6*+26o + (* /(/\* 
a + 6 "6 + 6 ^ \t) 

Ans $1 



ADDTnQ>». 


6b V‘{3c*+4(Z*+2<‘-l) ^ 

67 V(e* + 2(/* + - a* +<^) 

68 +7A4-c** + 2) 

6‘) 1^(46®+ 3c^+tf6cflf +14) 

70 46 6^ - {ri** - (i*+£*),* 

71 {^;-(« + 6 + e)} {(I + c)-(rt + 6}} 

72. {(6 + c*)-((?-a)}* + U<' + <^)-(i"«)}* + {(6 + f/) 
+ (6 +1* + 

# 

Tf i, 6»0, had tht value of 

/*73 aj*—(»-'6)w* + (<-6)6^r —6^ 

If and rt + 6 +10^2, hnd the value of - 

¥ 74 (a - 6) (^* - 2nfiD* + «^aj - ((* + 6)6*) 

6a8l t=l, find tiR valuer of - 

^ - 6*_ 2<jr + 56 " c* 

^ ^ + (*6 + 6* ^ 2b-c c* + 26 + <' 

7b ^/^(o»6'’) + V(9i0 -2V Oa + 6-20 


A«8 Id ^ 
Ans 12 ^ 
Ana 5 
And S ^ 
Aufi 136 \ 
Ans - 8 ^ 
(e*-a),* ^ 
Ans 120 

Ads i ^ 
Ans -0 

Ans 9 
Ans 14 


Bzerclse 2. 

ADDITION 

Ad I togethei) 

1 4// - 66 2<i + ^bf ii - 26, a + 6 

2 5»* + 4}/*, 4/»* -8y®,-2aj* + 4»*-?/* 

d 4|ff+ O6+0£», 2a+l6 + c, a + 6«h3<j 

1 1* “2y+ 8r ^JP - y-«r, - 4i» + 4//+ 5^f 

5 ba+66-.^a>, 3a + 6 + ar,*-7«-6-24? 


Ans 8/r-^46 


Ans 11 a?* • 1^* 

^ • 

Ans 7tf + 96 + lO(j 
Ans 2 a? + V4 6^ 
Aus <n 56 -- ‘)<ff 



ALGEBRAICAL EXERCISES. 

f 

6. » - 4y + s, 4aj + 4y - a +*y + '5 Ans 6aj + y - ^ > 

f 

7. a + 6 + c, a + t»-6+2r Ans 3a + 6 + 2<? 

8. — 26-»-3c4a + 46 — 4e-(1?, 6a + 26-c~^^' 

^ Ana 11a+46 - 2<? 4-2(1 

9. 4»*-2jj*+ 0»+5, 2«® + 4ai® - fioj - 6, 3i»® — 8ai® - 7(» + 12 

Ana 9»* - 6i»* - Oai + ll 

10. - 2ar* + 403* - Gjj + 2, - 4ar*+6aj*, 4«J^ + 5o3* + 645jf+7(» + 8, 

10(B^-aj*—8 AiiS lf)03*-a?*+ 15«*+aj + 2 

11. 2aj* — 4aa?* + 6«o: - 8 8aj*+6aa3*— 12,^03 + 2, 3ijj®-aor*-aa3 +2 

^ Ana 13 j{;* + 003^ — 7 ao 3 - 4 

12. 2a6 - aoj* + 6y* +ea3, 4a6 + laa* - 26y* - 4coj, ~ 4a6 + 2ffai* 

- 46y* - coc Ana 2a6 + 5ao3* - 56y* — 4e03 

13. 2(0*+ y’' + 2«*, -•4a)* - 59*, 4x0* - By'*'+ 7e* 

Ana 2x0* - 2y'‘ +4s* 

14. 4(0* - 4xoy + 2y* + 2 (b - 2y + 8, Go3* - 8xoy + 2 y* — 2a? + 15y - 1 (>, 

- 9 x 0 * •+• lOxoy - By* — 4xo + y + 1 Ana .t* - 2ajy +y* - 4(o + i4y — 7 

l5 4 jo* - 3(»*y + 2a3*y* -- 4xoy* + yS 7xo* - 2a?^y - (»*y* - 8a?y* - y V 
2(0'^ + 0a3*y +yS a?^+y^ Ana 14aj^ + a?*// + a)*y* - 12xoy» + 2y* 

16. ( 0 * + <oy* + aj«* - ai*y - taysi + 4aii*(y, 4aj* - 2 x 0 ?;* — 4iws* —aj*y 

+ 6 fy 9 - 6 ( 0 *«, - 2 ( 0 * + 4 (By* + 2 jo»* - 3 a 3 *y - 2 xoy 9 »•- 203 * 0 * 

Ans 3a)*+3a3y*-(»9*-t5a3,*y + 3(»yfif 
• * *1 

17. 2'/{x» + ®) ~4V(a-aj) +6v^{a* -03*),- 3V‘(a + jp) + 2/(a* - a?*) 

- 6V(a-a;), SVCa* -i»*)V6>/’(o-a?) -4V'^ + xo) 

Ans 13V^(a* - a?*) - 5>/(a + a3)V4f/(«f ^ ») 



ADDITION. 


7 


rtaj* + 6io* + c«*+(/jr + l, +<?jo*+eai + l,(w*+f/»* + e»* 

+®+l, - 4 </aj* +1 

Ans [a - 6+ <?)»* + (6 + (3 + (/)«• + — + c)iw* + c +1)® + 4 

719• " *2iC® + aa?® -hw+i/, tix^ + wior® + bso^ + 2^® + 2y, 




J 




Ana (w + 7i + j?)®* + (m—2)®® + (tf + fe)®* Mbao +(»+ 3 )y 

A ** 

20 . asB^ + ^3® + c, fw* + ^® - c, »®® -j3® + f/ 

Alls (2o +;)J®* + (ft + y “ p)(B + </ 

21. + ?’®*‘ + s®’^, n®** - 2^®*‘ + nix^ anti 5®’* - n®" + 4®’^ 

Ans (n \p + s)®^ -- r + ??)®** + (m+« + 4)®'^ 

Collect the coeflicieuts of »* in the following expressions : - 

22. 4®®+Gj* + 2®*+®®-l, ~ ®'^+ 2®* +11, 3®®+11®*-6, and 


5®” +2®^- 12 


Ans 18 


23. Find the sum of 2®® + 4®'* - 6®® - ® -I-1, 8®'*^ +12, 

l6»* + 18®* + 4®* - 11, ®® + 1, 7®® - ®*~:i’® +4®* - 2® + l, 
and + 2.3;* + 4 

Ans 3»® + lO®'' + 16 ®* +15®* +^®* - 3® + 8 

24, 9®* +12®* + G® -11, 4® - 8®* + 6®* -11, 8»* - 4®, 

13®*+6®*-® +18 and 11®®+2®*+ 14 


\ 


Ans ll®® + 9®* + 31®*+f®+10 


25 . Find tlie aggregate of 9 + ®"**+ G®"'*+ 8 ®''*, 

t 

6 + ®7^ +^]5f " 4®"*, B t •»'* + 4®"* and 8®”* - 6®"* + 3 

Au6 26 “6®*^ + 2®“* +13®*** +10®"* 



Al,aKBRAfCAL EXEROJKEK, 


26. 


27. 


The addands are \a^ + « + 4 ®* + + ,‘'j w® 

+ + r and 2a>'* + + ^-^au* + Jay + * , what is tlie snui ? 

Aris + 5® + W ' 

The summands are fuj** - Ja?* + 

4 i and - fjj* - i®* - 5 ® -; what is the total ? 

" Ans ~ !^a?* 4 JJar + 

^ 

28. Find the sum of (2a 4^4 r)jc* 4 '(3a 4 2b 4e|aj* 4 (2b —a - 3<?)aj 
4 a, (3a ~ 36 4r)jD* 4 (4a —56 - 2a)a»® 4 (^6 - 4a4()c)a» 4 h, 
and (26 - 5a - 2c)ar* 4 (36 - 7a 4 c)so^ 4 (5a - 1O6 - 3<?)a? 4 0 

' Ana a 4 6 4 a», 

26. Find the sum of (a-^^b) {x + yf + {c + d) (or 4 y) 4 ca;, 

(a-6) (cir42/)* 4(c-c?) (jT 4 y) 4aiy and -2a{x + y)^ 

Ans 3c(ay4Jy)^ 

3 O 4 Find tlie sum of 4.<?^ 4 5aj^ 4 6aj‘’ 4 8, H®'* 4 8®^ 4 9®'‘» 4 U ■ 
and 11®^ - ] 1®^ - 15®- 18 Ans 23®’* 4 2®'^ 4 1 


Bxerolse 3. 

SUBTRACTION. 

1. From 8a 4 166 take 3a 4 106 Ans 5a 4 66 

2. FrJfti 8a - 36 4 c take 4a - 26 - <? Ans 4a — 6 + 2a 

3. Fripm 4a 4 36 — 3c4 4^^ take - 4a 466 - c • 

♦ 

• Ans 8 a —26 — 2 c 4 4f? 

4. From 6 ®* - 3® 41 take 2ijfi 45® 4 9 ^ Ans 4»* - 8 ® - 8 

5. From 4®^ 4 2®* 4 6®* - 9® - 2 take -14®^ 4®* - 4 2® - 3 

•Ans 4®*-2®* 4 27®* - 11«4 1 



SUBTRACTIOX. 


9 * 


'fe From 4 jii* - 2*^* - 3rt* 

* Ans 2a*+«ra»-tt*‘ 

^ i, From a* + 6a**-t 7a + 8 take 2a^ + 2»* + 5.x* - 3a - 2 

^^ Ans - a* - 2a* +a* + lOa f 10 

8. From a* + Get* + 4(» ■4-1 take - + 4a* + 6tt* - 4« - 1 

Ans 9a* + 8a+2 


9. From ax 


L * 

*^^a + c t 


take bx^+cs9^d 


Au^ (a-&)a*+(5-c)a+e-rf 

10. •From mx* + ?*a* + /)a*i+ qx-\rr take + 3»,a* — <ya* + ra + s 

Aim iw»- 2)a* - 2na* H- {/? + ~r)a +r -s 

11, Prom 4\/^a*-y - 3y^y —a* take 2V^y —a* +sV®*“y 

Ana \/^a* - y - 5\^y -»a* 

•12. From the sum of the first tv^o of the following espreaeioiia 
a + A + c + <f, <z-^ + e-d, a + 6-o+cf, take the aum of the 
last two. Ans 2cf 

13, From 4a* - 3a* + 2a* +1 take 2a*- 6 a* 4 4»* -1 

Ans 2a* 4 3a* - 2.a* 4 2 

l4f®^From 4a- 6®^ 4 7a take 5a‘^ 4 8a^ - 10a 

Ans - -14(1^ 417a 

15. From a"* 4 4a“'y“'* 4 2y"^ take 4a“* - 4a‘‘^y"‘^ 4 

Adb -3a“* 4 8a“*y”*-y"* 

16. The sum of two quantiSMIWis 4a* 4 6a* 43a -1, and one of 
• them is 2a* - a* 4 4a 4 2 A>jind the other. 

^ Ans 2a* 4 7a*—a3 

17. *^116 siilitrahend is a^ 42a"4»* and the^Minaiady is 4a^4 

22®’*‘43r; find the mmuend. Ank 5a^43?a**44r 

u.¥f rom f2a4i-o)a*4(a454<?}a4a464<? take (a45-c)a* 
4 (a 4 c)x 4 a 4 6 Ans aa* 4 6a 4 <? 



10 


ALOEBKAICAT. EXlllltlSES, 


F rom 12aj^ - 6i»'^ + 8ip*' tako — 2a^ - 3*p^ + 2 

Ans - 2+4 jj^ - 407^ + l!flj5 

20, ^From — 1 take |«* + 8a;* + ^V*®* *“ ^ 

Ans JJa* —8ai* — +1 

_ < 


fizercise 

BRACKETS. 


Simplify Oie following expressions by removing the brackets. 


1. 

3a~ 24 + (205— b) 

Ans 5a —34 

2 

» + 4 — e — (tf — 4-c) 

Ans 24 

3. 

1 - (a - l)-r {a* - 1) -(«* +a—1) 

Ans 2 - 2a 

4. 

a + ^b-^ (7a - 44) -- (2a •^b) - (4a + 34) 

Ans 2a^^u 

5. 

a + 4 - c + (a - 4 - 1 ) - (a " 4 + c) 

Ans a + 4 - 3e 

6. 

Sjp 3y + 42 — (» + y + ») - (- a - y - «) 

Ans 2a; *1^111+4^ 

7. 

so - {h --0 - (d- a/)] 

Ans c + d — 4 

8. 

4ia - (54 - c) - {(rt - 4) - (24 - 2<?)} 

Ans 3a - 24 - c 

0. 

3a - {44 - (2c + a - 4)} 

Ans 4a-5b+ 20 

10. 

4a- (4-(a-0)1 

Ans 5a —4 —c 

ll. 

lOo - {4a - (5 — 6a) - 2a} 

Ars 2a+ 6 

.12 

2 - |1 -(1 -a)}-4 

0 

Ans a-2 

13. 

ar—*{.”1 

Ans (0 + 2 

14. 

4 

Oa-[Sa-{)-(2a-l))] 

u Ans a + 2 

15. 

4a - (Ic - a) - [oc - {(a - c) - <? - a}] 

Ans '7a<«> lie 





MDLTIPUCATION. 


u 


16. o - C 26 + {3c- Sa - (a + ATJ + [2^ - (6 + c)}] 

17. U-{4-2»-[l-(3-a)]} 


18. ^ 16 -®-[7ar- { 8 »- 2 +»]] 


Ans 3a - 
Aq8 3iv 4* 8 
Ans x^\4t 


VII 9 . -[4aj* - {6«*-(4 £p- l)}]-fa*+4x»®+6i»*+4a» + l) 

+ 8®* + 8® f 


20 -[-l-{l-(tf-l-tf)-a}] 

.- 2 J ^-1)]] • 


Ads 0 
Alia 3 - 3rt 
Ans a -1 


22 . 2 a + (6 ““ c +• a) “ (c -• a + j) 




423. a-[-a-l + {-l-a-l~2J-l] 


24. {-1-2-1}] 

25. ®* - {®* + 2® + 1-*{2®*+3)J-8 


Ans 2a + 2A-2ff 

Iw^Anjr 

ikiiAsn 3 <x 4- 4 
Ans 1 
Ans 2»* -2m -6 




26. Put the 2n<1.4th find the 6th tertna of the following er- 
^ pression within brackets, beginning with the 4th, and the 
rest within another, beginning with the 3rd. 2tf + 6-4c’ 
-d^e+f Ans - (rf-6-/) —(4c-2«-«> 


Exercise 5# 


MULTIPL 

Multiply - 

1. 2®^by 8«» 

2. by 4a* 

3. 2a*® by 3a*®* 

4. 8®*j/*ar* bjr 

6 . da*®* by fty*?* 


CATION. 

A UR 16/v^ 
* Ans iSa*^* 
Ans 6 tt*®* 
Ans 40®'y*«® 
Ans 30a*®* y*«* 




6. 

7. 




10. 

11 . 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 , 
21 . 
22 . 
23. 


24. 


25. 


2d. 


ALGEBRAICAL EXERCISES. 

I 


a^tut" by flf^^a’'^ 

AtiH a^^-a"*"-* 


Ans aW"^* 

5a ^ by 15a'* 

Aii^THa* 

t 2 

6a® by oa'^ 

jfi. 

Ans 6aa'® 

4a* - 4a6 by 2ab 

Ans 8a*6 - 8a*6* 

4a* - 7^* by 4a* 6* 

An8l6a*6*-28a*^»* 

A 

3a* + 4y* + 5?* by 2a*y*3^* 

f 

Ane 6a*y*^* + 8.*^^“*^* 4- 

4a*y* 4-5y*^^* —Cy^ by 2ay*^ 

Ana 8a*y*j 4- lOa?/*'^;* - ] 2 a 9 *,? 

2a + y by 4a ~2y 

Ana 8a*jji^p^ - 2/ 

2ft"*6^"^* by 

Ana - 12rt*’’‘" 

a'^a* by a~*a«'"*"' 

Ai»s a^a"""* 

a*b^i»^ by a^b*x^ 

Ans 

fl + 5 by a 4- b 

Ans a* 4- 

a + bhy a - b 

Ana tt* - i* 

^ ah + b^ by a - A 

An^ll* — 6* 

a* - a6 + 6* by <» + 6 

Ane a* 4-6* 

9a* - 6a + 4 by 3a ■+ 2 

4a* +2a* + 3a-6 by 20-10 

Ans 27a* 4- 8 


Ana - 36«* -14«* - 42» + 60 


2 + 3.» - 10a* by 1 - 6a; + 3a* 

Ans 2 - 9a - 22a* + 691b* — 80a* 

a*-4af*+ lla-24 by a*+ 5a-3 , 

Ans'^a* + a* - 12a* + 43a* - 153a + 72 

I 

a* + 2a* + 6a + 3 by a* - O' + 4 

Au» a.* f 2a''" ■+• oa* + ou;^ + 2a* 4- 21a +12 



MULTIPLICATION* 


13 


27, 2^ + 3 by 2 j» + 3 Ans 4«* + 12a 4 9 

28 a*+4«*12 by +6flf +12 

Ans 3«*‘’ +18»* + 18aj* +48»* +144 

29. oj* -a«? + fl* by a® + <?» + a* Ana »*+a*»*+a* 

30- «* + 2(W»—a* by + a* 

Ans ‘ 2twp® + 2a*JP* - I'a* - l)a*ar* + 2a*» - a* 

31. ar*+ar*y+ ®V+ ® Ans ®®~y® 

32. ^ar 4 1)* by 4® + 1 Ans 64dj*+ 48®* 412® + 1 

33. ®* 4 y*-®?/4®+ y-1 by ®+y - 1 Ana ®*+y* + 3®y - 1 

34. 81®“* 4 27®*y + 9®*y* + .3®;//* + y* by %a — y Ana 243®® - y® 

35 ®* 4 4 4 ®y - ®® 4 by ® — y + e A ns ®* - y * + »* + 3®yi 

36 3®» - 2®* - 6® - 3 by 7®^ + 4® -9 

Ans 21®® — 2*;* - 70®* - 23®* 4 3S®+ 27 

37. ®* 4 4®* 4 6® - 24 by ®*—4® 4 11 Ans ®® + 15l® - 264 

38 ®* 4 (rt 4 6)® >♦ ab by ® + o 

Ana ®* 4 (a 4 6 4 e)®* + {ah 4 ac + hc)m + ahc 

39. ®* 4 2a* 4 2a 41 by a* 2a* + 2a -1 Ans a* - I 

40. a^-~2a*h 4 3a*6* - 2a6* 4 5* by a* + 2a5 + 6* 

Ana a* t2a*A* + I* 

41. ®*-a®46by®-c Ans ®* - (a+<?)»* 4 (oc 4 5'® - 6c 

42. a^ - a* 6* 4 6* by a* 4 6* Ans a* 4 6* 

43. 4»®-6®*-7® + 8 by 3®4 + ^^5 

Arta l2®® + 8®" — iSa* -41®® 4 l2®*- 14®* +46®* + ?5®- 
14. (a 4 6)®* +(c-r?)® + m by (a - 6)®* + (e + <7)®+;? 

A 118 (a^ - 6'}®* 4 2(ac + 6<r/)ii^* 4 {(m + p)a •‘{m--p)h +*c* - J*}«* 

9 4 [/a(c + fl?>+p(c-f7,}®+ my 

45, 2®* - ®y ~ 2y* by ®* - ®y* + 2y* Ans 2®® - ®*y - 4®*y* 

4 5®*y* - 4y'’ 



14 ALGEBRAICAL EXERCISES. 

f 

Find the continued product o4 :— K 

46. a-ft, (?+ i, and a*+6* Ansa*—ft^ 

47. a* - aft + 6*. a* + aft + ft*, and a* - a*ft* + ft* 

"v 

Ans a®4‘a*ft* + ft® 

48. «r*+6, » —1, and 07 + 1, 5 ^ Ans »•-«*- 26 a?* + 25 

49. 07 —1, U7 +1, or* + 1, a?* + I, and +1 Anaa ;^*-1 

50. 9>jo + 3, 307 + 2, 4a7 +1, and 07-4 ^ 

Ans 2407* - 30 o7* --225j7* - 15^07 - 24 

51. 07-3, 07+4, 07-5 and 07 + 6 An8a7* + 2a7*“41a7®-42o? + 360 

62. 07 + 3, 87 - 7, 07 + 4. and 07-10 

Ans 07* - iOa* — 37j7* + 28607 4 840 

53. 3or - 4y, 07 - 2y, 07 + 2y and 807 + 4y 

Ans 9 o 7* - 62a7*y® + 64y* 


Find the product of :— 

54. 07^ + 7/^ and or-—y- 

55 . a^—a^ft^ + ft^ and a^ + ft*^ 

56. 07^+07^y^-a^ft^ and a7^ + a7'y^ + a*ft^ 


Ans 07 - 3 / 
Ans a + ft 


57. 07^ + fl7^y^+4i;^nd 07^ 

58. 07+ y and 07 ^ 

59. a^ - o^ft^ + ft^ and + a^ft^ + ft^ 

WP 

60. a^ + ft^-c^ and a^+ 6^ + 0 ^ ' 


1 

Ana 07 +2a7y* +a7y - aft 
Ans 07 ^ - 3 /^ 
Ans 07^ - 073 /^ + 

An;" a^ + a^ft^ + ft® 

Ans a^ + ft^ —e^ + 2a^ft^ 



Mri/n PLICATIONS. 
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2/62. 


_1 
a» ^ 



aud ai ^ y ^ 



»• — ma^ +1 and x* + maj* + 1 , / 

jP*”**^* “ 

A OS X"^ + 4J***"’*^J^ ) _ 


Ans 

Ads aj* - m*aj* -P 2jj* +1 

%( 

^fll(f|—l)y-(f|—Ijy 


V 


2> 


2rf 


L± 


2»7 t. 


■*» 

2/) + (/ 

Ans + -«* 


6G. |»* -1« + i J>y I® - i 


Ana IK+ 4^0?-I 




67. + ^ by Ki '■>/ 


Ana ia»* - I ^ Ja?* + i«/K + - f 


.fi • « n ** • *• * 

^ 68 iB* +y*'* by a?* “"y* / 


♦*+1 f«+i 

Ans «* 


69, Find the coefficient of a* in the result of :— 

• (4»*-l) \2ar +5) (4an-7) Ans 76 

*> 

^70. In the product of 1 + 2ai + 3a* + 4a;* + 5a* and l + 3a + 5»* 
-»-7a* +9a*, find the coefficient of a* Ana 74 


DI VI SION, 

Divide. • 

1. 45a*y® by 5a*y* 

2. 48a* by - l2a* 

3. i8a*y* by 6a* 

4. 20»®ft*c* by -4a*i*e* 


^D8 9«*y* 
Ane --Ja* 
Ans 8y* 

Abb 



16 

Al,aEflRAlCAl. KXERCISES, 

4 

5 

by ar.*®y* «, 

Ana a*aiV* 

G 

by XD**^*’*** 

Alls ai^v*” 

7. 

c^l^c by c^bc* 

9 ' ^ 

Ana a 

8. 

4af* - 8»* + 48ii» by 4jtr 

Ana ai* - 20 ) +12 

9. 

3a* -1 2a* + 6a* by -2a* ^ 

Ana -f]a* + 8a-3 

10. 

»V — 3«*y* + 9j/* by 3xy 

A 9 3y 

Ana -.T - »y* + 

u 9f 

11 

4ar^ + 6»* - 8a»* + Sjj* + Coj - i by 2«* 



Ana 2«* + 3»® - 4® +^ 

“ 2«* 

12. 

3«’^ + 6»*’" + 5ai*"' + 6l)y 3«r 

L 

Ana l+2a»*** + fa)”**f-^ 

"I 

13. 

Soj* - 6jtf - + 2jj - - 1 by 4»* 



Ana f- 

- f®"i +“^ - «ri 

14. 

aj*-2» + l by»-l 

Ana 0-1 

l5* 

«* - 5ffl + 6 by ® - 3 

Ana a:-2 

16. 

«• +jr-56 by 

Ans 

17. 

4»* - 6a)+ 3 by a)+7 

Ana 40-34, reru. 241 

18 . 

2a»* + 32a)* - 3a) - 48 by » +16 

Ana 2 jc* -3 

l9. 

6a>* +14a)*—4a) + 24 by 20 )+6 

Ana 30* -20 + 4 

20. 

8»* - 12ai* - 4a)* + 8a) - 3 by 2ai - 3 

Ana -20+1 

21. 

7a)J - 24a?* +58a)- 21 by ?» - 3 

Ans a)*-30 + 7 

22, 

C 

a* -a* by a-a) 

Ana a* + a 0 + 0 * 

2d. 

«•)- by a* - «* ' ^ 

i 

Ana a* + a* 0 * + 0 * 


24, 1 »* +1 Ana x* - I 



nrvisjov. 
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+x* by a + :*; 

20. (t'‘ + .»" byS^^P X 

\ 

27 


Ans w* . 

Ana <t* - a^js +W* 

« 

Ans a”"" - u*j} + a*ai* - a’ju® + aw* - 

Ans a*-a*w* +«* 

Ans 3aj + 8 

Ans ar® f 3a?*y + + 27y* 

Ana - a^ar + -' + ax'* - x“* 

2. niiryie term anrl tho last three terms of the <iuotient 

|{hj ^ gf'ii divided by a-x 

33. Find tbo 4yilj teim of the <^notient of divided 

by It + b Ans 

34 Find tlie 2lst term of the qiKttient of divided by 

l^ + 6 Ans 


27. 

28. (/’4 + aj* 

29. 9w* - 04 b}' - 8 ^ 

3b. X* ~ 81//^y X — 

\ «iS ■' 

81 . • u * -^®^y/rt + X 




35. AViito down tho (n/“ 5 tb torni of the quotient of a”* - h*^ 
divided by a-b Atns 

Divide. 


30 2^/4 + 27«6« - 81 h* by a + 36 

' Ana 2o^ - Ca^6-1-I8a6‘* - 27i* 

S7. +«V+2t*^'by j.‘* + y* 

Ans ai* tary + 2/* 

38. 2i^* - 7aj* - lOaj*+aj+ 2 by a»* - 507+ 2 Ana 205*+3a7+1 
89. a>^ + aj*-9aj* —16a7~4 by ii*4-5flH-4 

^ Ans »*-4a + 7, rem* -35aj-32 

40. 21a»® -2 uD+- 7007*-2305* +»3a7 + 27 by 7J»*+4a:-9 

, • Ans 3aJ* - 2o5* - 5a;- 8 

41. Gji 7^' - 24ai*y + 47i»*j/* - 49flj*y® + 62fljy* ~ 45j/'‘ by 2®' - 7®y 

+ 9y* Ana 3.t* - 2®*y + Bjtjy® - 5y* 



In 


alokbraicat, 


PAERnSKS. 


42 + 64 by + 4.o + 8 * Ans w - 4, rern. 8aJ + 96 

4-3. 3d3^ - lOxt^y + 2207*?/* - 22a?^ • + l5y* by a* - ^moh + 3y* 

Ans ^x^—4.ax~\ 5y* 

44. JO - 5a) ' + 7*t'* + ‘2ju* - bar - 2 by 1 + 2a - 3a;* + a* 

* ^ Ans a®-2ar-2 

45. rt* + 6* + c* -• ^ahv by a + b-^c 

Ans rt* + 6* + r* — - (jc - 5c 

46. Ga; ‘ - t Oflj'’’ 4®® - 4** + 7a; - 3 by 2aj* - a? -r 3 

Ans 3aj‘^+ 2a; - 1 


47 ^ 0 ^* n ~2 by aj'^ + a)" + I Ans a;^-a.® 1 2 a)* - 2 

'* 48. 21 x*^ - j8a« - 21x‘‘* -i 9.x!* 4 6a;* + 2a) + 1 by - 6a;* - 1 

« Ane 3a;* -2a; -1 

49. Find the rcinaindor wlion a;*+ 2 is divided by a;—2 Ans IS 

50. The dividend IB - ?a;^ 4-7a;® 4 2a)* —8a7 + 2, the remainder 

is - 2x -i 1 and ibf; quotient is a;* - 2a;- 2 ; find th*e 

Ans 01 *-3a^ 4-2a; 4 1 


51. The divisor is a;*-2a? + (I, tlie quotient is 4a;®-2a;4-6 and 
the remainder is 4a - 3; find tlio dividend 

Ans 4a)® - 8a;* + 21fl;* + 10aj* - 20a; + 33 

Divide. 


52. - 2u*62 /ji ^ 4uhc^ - c* by ct* 4- 2ah 4- 5* - c* 

Ans tf* - 2db 4- 5* + e* 

53. + 6* - f* + 2c»c!^ - 4- 2b(^ - 26*c - abe by a + 4'- c 

Ans a* — 4- 5* - 6c + c* - <w 

54. a?*-/;a;^4'(/a)* — </af* *+/>»-1 by »-1 * 

Afjs X*- (/j- ra)*4'f5' -j» + l a)* -(j?-l)a; + l 

55. 7iijjx^+ mq - rr/')a?* -- (ntr 4 )a; 4- nr by ma ~n ^ 

Ans pa;* 4 2^-r 



DIVISION. 
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5G. ^ a»* - (a + 6)» + ai hy 


Alls x-a 


57 . /a^ + (2a + i)»+ 2 tf 6 by ar + 6 Ans» + 2a 

58. / »* — oa; + i)M)y « + 6 Ari.s ju - (a + 6‘) 

59. / ®* + (l + fl 7 )»y + y* by a)*+y Ansai+y 

60. ) + («6 - 1 )«* - {al^ l)j» - - 1 ) by -i- (^4 - 1 ) 

Ane -{a6 + l) 

Cl. 6 +e) + b^ia-c) +c‘®(a- b) ^abc by ai + J 

^ Am a{bc) - be 

62. a^i)B^ + {2ac~ b*)Qa^+c^ hy ax^ - hss + e Am ato^ + hcse. 

63. ai* - ^aaA + (a* + 1»6 - ?/)aj - a*i + by a* -a?(« + 6) + 

Ans x-a-^b 

64. / (aJ+y)*-2(aj + ;/ 3 + 3 ‘by flr + y«-« Aus®+y-» 

65 . / »'* + fn - w)aj* -by jj* - 7 »* Ads a?* + ?wj + mn 


60. -* (^i* + h^,x^ +a*6* by a»* + (a + ilr + rti 

Aus .»;* - (a+ b)x-^'ab 

67. (a* + i*)aj* + (2a® - a6)aj* +2a» + 1 by (a + b)x +1 

A us (a® - )«?* + (a - i)i» +1 

68. / »* + (a—6 -cja?® + (6e- a5-acOai + ate? by »- 6 

Aus (a> + a)la) - o) or aj® + (a - •" Ats 

69. (r* + 8®)a:* + e*(a>® + y*) + (r® + s® )y* by ai® + y* 

Ans c® +>* + s® 

70. a®-(1+m)aj^ + (l+m + n)ai* - (»i + n+f)a>*+f;> + n)a;-p by 

a,**- (w - 1 ) Aus a>® 7nar* + ojn -p 

71. x^{x-2a)^{a^ + ab-h^)«-cih{(i-b) by ai® - (a J i).» + a5 

• Ans*a?“a + 6 


72. (2ai + a)*(5a> +J)*-(3«+a)®(4jf + 6)* by (2a?+«)(5ar+6) 

+ (8i(:J-a)(4w + 6) Ans 2x^ "ir CfHfbx 
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AUiEBRA1 CAl. EXEUCISES. 


1^. (or 4*3)^-1 by 07+ 4 Vis (» + 3)* - (07 f 3)*+(07 + 3) -1 

74 (307 + 2)* + {7af +-5)* by 1 O 07 + 7 

AriR (307 + 2)* - (3jj + 2)(7a? + 5j + (7® + 5 * 

75. (4j7* + 6 y)* - (307* + 2i/)* by or* + 4i/ 

Ans ( 4 o 7 * + 6 y)^ + ( 807 * +27/)f4o)® + 6 y) + {3a7* + 2 y)* 

76. + 29 '07* - (j[7* — </*).<;* - 277107 - /•* b^' 07* - {p • q)a! -r 

A 1)8 07* 4 (/) +fy)jr 4 7’ 

77. 0!“'"^ - 1 by 07^'- ] an<i wiiie down tlie last throe torms <>f tbo 

quotient when <; donoloa ati intecfor. 

Ans 07 + OD + no +. co"'^ 4 4 1 

78. «*' h - — u:’^’ + (K’* 4 i**c - h*'"* by [a - h)(a - r) 

Ans (6 - <7)n/*"* +(A* - t**)ft’'“* + (A* - 4 

79. ix - .v)* ^ 2?/(a7 - ?/)* 4 y^(o; - y) by (or - 2v Ans .r - y 

80 . 2f»*’'‘<"*’^*H7or**^’'+ by 207”*^"''*'4-or'”‘"“‘^^ • 

81. 4 y’"" by x” - y”' 

Ans iu'”'" ' 


82 . 

®'* - ‘iar’'^ y** + by or' * - y“* 

Ans 07"* — 5 "* 

83. 

4o7“* + 1 C 4 6407* by 20 ;“*^ + 4 + 8 jt» 

Ans 2 flj“^ - 4 4 807 

84. 

or* “«»“* by or - or" ^ 

Ans 07 + 07“^ 

85. 

or* 37 “* by 07 - ar"’ 

A ns .<:*•+1 4 07“* 

86 , 

4.)?"* 4 8 ar''‘* ~ 2 «r ~6 ~or“ ‘ 4 ea”"® by 4 o 7 “^ 

• 

• 

- 2o7“* + .307“'* 

• 

Ans 0 -’“* 4- 207“* 

87. 

-i —i 

a -07"'^ by a ^ 4.r ^ 

•Ana a ^ ^ 

88 . 

4 «’■“* 41 by 07“* - 4 “^ 4 1 

Aob or"* +07"^ 4 1 




on isiON. 
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89. 

+ 27by 4ar^^ + ^ 



Ans 160?”^-l2J»”^y ^ + 

90. 

(oj + a?^')* — 4(a7 —ai by £0-2-ar”^ 

Alls ® - 2 -®’'s 

9]. 

(»~^ + (rJ + l by a"^-l 

Alls a ^ + 2, rem. 3 

! 

92.* 

t ‘.i , 14 

by oT'-’ y'’ 

a _» 
Ans ®^^y >'► 

93. 

♦ -4 2 I I ^ 1 11 

- y'' by ar*’ - y ’ Ans a?" + £r‘'y'• 

11 7 2 

+ x^y^ + y, rem. 

94 

a - h by - 6'^ 

Ans + 5^ 

95. 

1 i X i 

tf + /^ by (r> + 6" Am - 

• 

■‘1 * Si 10 4 

96. 

.s 1 1 i i 

at- - aty^ + x'^y -y- by x- - 

Ans ® + y 

97. 

^ + y^ by x'^ + 

Ana x^ 1- y^ 

98. 

(i^ + l>y + 6" 

AnS rt^’6^+6^ 

99. 

x^ - 4).v + t)a>^ - 3a»- by x'-^ - x^ 

Ans ®^ ” 3®^ + 3®^ 

100. 

- ar^ + 2a7^ — a?^ + 2 by — aj^ + 1 

1 

Ans w*’ + 2 

101. 

X + 3®^ +2a?“ + ®’ + 2 by x^ + 2 

Ans .r^ + ®- + 1 

102. 

+ y*’"*' b}' a,^ + y* 

Ans ®®^ - + y* * 

103. 

/j®3 + ».rf4 by J® 

A 

Ans ^®* + ^®* 

104. 

W 

.^\x‘ + 4®* by f®* 

Ans '^®* + |® 

105. 

by 

A^isw 5®^ — 1®* 

106. 

§.»*-?J»+i I’y 5»-i • 

§ 

Ans ^®- J 

107. 

.’■) . .57 , 123 „ , 

Ans is®* - 4 



u 


ALGEBRAICAL EXERCISES. 


108, |a>* - X* - y a;* - + 27 by ——a» + 3 


a; 


Ans + ^ + 9. 


109. 1 +2aj by 1 -3a; to 5 terms in the quotient 

Ans 1 + 5a;H^15a;*+ 45aj* +l35ar* + &c, 

no. — 2w^ by 1 —4a; to 5 terms in the quotient 

^ Ans l+a; + 2a;*+8a;*+ S2a;^ + &c 


Szeroise 7. 

ADAPTATION TO FORMULAE. 

* 

(1) {a^hY 

4 ^ 

(2) {a + 6)((* - A) 

Apply the above formuUB to the following examples. 


1. (2a;+ 4)* 

2. (4a;*-8;* 

3. (a; + flf + 2&)* 

4. (a* ~ 2aj +1)* 

6. (a* + i**-2c^* 

6. (at-b)® + (6-e)*+(<?—cfr)* 

7. (tf*+ aa; + a;*)(a*-flfa;+a;*) 

B. («*+flnp-aj*)(a* + a,aj+ a;*) 

9. (4a; + 3y)(4a;-32;)(16a;*+9y*) 

10. (2jn-3^)*(2a;-Sy)* 

11. (fl' + 6 + r) (<i + — c) 


Ans 4a;* +16a; +16 
Ans 16a;* - 64a5* + 64 
Ans a;* + «* + 46* + 2aa; + 4/^a; + 4a6 
Ans a;*-4a;*+ Gaj*-4a; + l. 
Ans a* + i* + 4e* + 2a* 6* - 4«*c - 4i*e 
Ans 2(a* + + c® — ac- fie) 

Ans a* + di^a;® + ai* 
Ans a* + 2a*a; + o*a;*-a>* 
Ans 256.1;*-81y* 
Ans l6a;*-^2a;V* + 8iy* 
Ans a*+2«fi + fi*-c* 



TACTORS. 


u 

12. (£«-6 + <?)(S + c-a) Ana c*^5*+3a6-(»* 

13. ((» + 6 + c)(<^ + i-c)(<»-i + e)(6 + ^’-») 

Ana 2(»^6* + 26*e* -f 2a*c* - 

H. («+y-a)(aT-y + a) Ana at^ - ■¥2ay-a* 


Sxerolae 8« 

F A C T 0 K S . 


Beaolve the following expressions into factors : - 


1. 

2^07 + 00* 

Ana 4o(2a4'm) 

f 

2. 

8a*.'c* + 2a*OJ^ 

Ana 2a*4J*(4 + «*) 

3. 

9a^i»* - 3ajj >f 

Ana 3a4»(3a*40*-'l) 

4. 

46^ + 86*0* + l06*c ^ 

Ana 2b*K%b* +4(^h*66c) 

6. 

w 

3a7* - 9uj* - 12« ^ 

Ana 3io(iD* • 3a7«r4) 

6. 

»* + 207 

Ana (a:4*2)jo 

7. 

07* + 3a7 + 2 

Ana (40 + 2)(40 + 1) 

8. 

X* — 3v0 — 28 

Ans (a7-7)(iB + 4) 

9. 

a?* + » - 30 

Ana {40-6j(07 + C) 

10. 

»* - an - 72 

Ana (4*+8)(®-9) 

11. 

oj* - 2aJ-24 

Ana (ar-h4)|^-6) 

12. 

aj*+4(D® +3 

Ans (40* + 1)>*+3) 

13. 

40* + Ca> + 6 

Ana j40 + l)(a5 + 5) 

14. 

4D*+9a7 + 20 

Ana (a7 + 4)(ar+5) 

16. 

40* - 5» 4- 6 

. Ans (a?-2)(o7-3) 

16. 

40* — 8® +15 

Aus («-^3)(«-5; 



A^I.0EBRA1CAT. EXElU’rSlSS. 


37. ar* - <» - 6 
18 . 0?* - - 3 
l9 4®* + 8® i- 3 

I ' 

20. 4a‘ + 13« + ,1 

21. 4i«i' + ilai-3 

I 

22. 4®®-4®-3 

23. '» 8 + 4® - 4 

24. 6®® + 5® - 4 

25. i2®«-5®-2 

26. i2®* - M® f- 2 

27. 12®*-w-l 

28. 3®* - 2® - 5 

29. a*®*-3a*®+2a‘‘ 

80. a* — rt*® - 6f/®* 

81. — 2a/)* 

82. ] 2<i‘^ + — ®'* 

33. +5aj*y2 

8 t. — 3®?y * — Cy* 

35. 6<»*®^+a*®-a2 

36. 6^*®* - 75®* - 3®t 

87. + 

88‘ 1+®V 

89. ®*4-8 

\ 

10 . 

4l. -'•2/* ' 


Ans (»-3r® + 2) 
Ana <®- 3(® 4 1 ) 
Ans (2® + l)(2® + 3) 
Ans (4® +l'(a’+ 3) 
Ans (4® - 1 (®+ 3) 
Ana (2® - 3](2®+ i) 
Ans (s® ““ 2)(&; + 2) 

An.s (3.» + 4j^2® - 1) 

♦ 

Ai).s (i-® + l) 3®- 2) 
Ans 2(6®-1)(®-1) 
Ans {4.'c‘+1)(3®-1) 
Ans (3®-5)(® + 1) 
Ans a^{x-'a)(x-2a) 
AnstpH«-3®)(flf+2®1 
Ane ab(3a - 2b)[a b) 

An.s (2tJ + ®)(2a — ®}(3a* + ®*) 

Aue ®3^(2® +j/)(®+2,y) 
Ans 8/(3® + 2 j/)(®- 7 /) 
Ans a*(3a® - l)(2r»® + i) 
-Ans ®^'(25 - 3®^(35 + ®) 

. Ans (®+ 'yj[(®* 4 
Ans ( 1+®^)(1 + 

I 

Ans f®+2)(®*^2®+'4) 
Ane + 

Ans (® - + ® 7 / + ) 



FACTORS. 


^5 


^2. 

a»-86» 

Ans {a - 25k0* 4 2«5 + 4M) ^ 

43. 

A 

a*af*y + 27«* j/* 

Ans »* y{a + By)(a* ^ Zay 4 9y*) 

*^44 

«* 432 

Ana (»4 2 )(js^- 2»* 44»*-8«4l6) i 

< 45. 

+ 27 n*^ 

A na x^a 3sp )(a^ - Zax 4 9»*) 

i 46 

8jtf* + y* 

Ana (2® 4 y* )(4is* - 2®y* 4 y*) 

'^47. 

w^-1 

Ana 1®*+I;{a4l)(®-1) 

V 48. 

,4a?* - y* 

Ana (9^^ 4 yK2« *- y) 



Ana (®* 4<»*)(®* - «i*a?* 4 a*) 

^ 50. 

»• - a* 

Ana (a + a)(^?* — a®4a*)(a?-n:)'»* 4a»4«*)'' 

\/5l. 

l-4»» 

Aos (l42®}(l-2®) 


^63. 

Vs®. 

V57. 

68. 

69. 

60. 

C 

61. 

68 . 

63. 

64. 
65 


tf* - 9n* Ans {a +8»)(<» - 3») 

9in* - 4n* Ans (3m 2n) (3m ^n) 

(a+ 5)* - (<? + rf)* Ana (o<t-&<l-c<f - c 

<i*ajy*-w*y Aub +«y*)(ay-®*) 

a* - 6* - + 2Ac Ans (a 4* 6 *** c)(a - 6 + c) 

a* + 6* —c* ->«? - a?) Ans (a - 6+<?-dl)^a-A - c fd) 

4(b* +9y* -9 - IGc?* +24c 

Ans (2»-3y + 4c-3)(2aj-^3y-4i} + 6) 
Ana {ah* 4-c?*)(a6*— <?•>(<»*A* 

Ans (2« -«3)(4ar* Hh6ar<f 9) 
Ana 

Aub (4»-2)(j?+ 2K»®+2» + 4)(aJ**2iB + 4) 

Ans (4b~d)(2ar>41) 


o*6'»-c« 

8«* - 27 
•*" 1 

jb« -64 

(3ar-2)* Ast-dY 


X 26 .T* 4 

(4« + 8y)* - (34S + 4y)* 


Ana (6» + 


Akhi 7<sr-|^(ar4^) 

D 



ALOBBBAICAL EXIBCISES. 


2C 

r 

^66. 

,C7, 

68 , 

69. 

76. 

i.71. 

>72. 

73. 

74. 

75. 


(»* + 3 /*)* - 4 a 7 *y* Ana (af - y)*(iis + 3 ^)* 

\ 

(a+ 6)* 4-c* Ans ((» + 5 + c){(flf+ 5)* + 5)c + r*} 

«r*+3/*+ 3ajy (»+«/) Ans(a + y)*'‘« 

TO* - w* - TO(w* - n*) + n(TO - w)^ Ans to»(to - n)’ 

4(a + 6)*-4(» + 5)-3 An| {2(flf + 5)-3}{2(a+5)+ 1} 

3(»* -2^*) “5(» -3 /)* Ads 2(af-3')(4y-«rj 

(»+y)* + 2(a* + ay) - 3(i»* -y*) Ans 4y(« + y) 

2(a* + a*5 + a5*)-(a*-i*) Ana (a + 5)(£>®-if,n6 + 5*) 

(1+a)*(l+i?*) - (1+<?)*(!+a*) Ans 2{«"(?)(1 - ac) 

»*-(»+ 6)flj* + (a + b)abBB - a* 5* 

Ans (or - a)(» - 5)(aj* - ab) 


76. 6(aj+j/)*+5(£»+y)-4 

77. 2y* - 5«y + 2 jj* ^ay-^aon-a 

78. «i^-*■!»*+ i»+1 

79. iB*+4 

80. aj^ + + a* 

81. a* + ear* + iSar + 12 

82. aj* + 7®^+ l6i» + 16 

83. «* + 9a;*+ iia»-2l 

84. ar® - lOr-c* + 2aaj - 15 
85., a*-29a?+ 42 

86. aj*+»*-S5aj + 49 

87. 9a^»+48a?*+52a? + 16 

* 

88. »* + ai*-6 

89. <»*-aw*+2 


Ads {3(a) + y)+4}{2(a» + y)-1} 
Ans (9y-iB+a)(y-2ar-tf) 
Ana (a? + l)*(£ti® “»+1) 
Ans («* + 2a? + 2j(ai* - 2a? + 2) 
Ans (aj* + aa? +a*)(aj* —ax + a*) 
Ans ( 0 ? + 3)(aj* + 3a? + 4) 
Ans (a? + 4)(a?* + 3a? + 4) . 
Ans (aj + 7){a? + 3)(a?- 1 ) 
Ans (a?-6){a?*—Sa? + S) 
Ans (a?+6)(a?* - 6a?+ 7) 
Ans (a?+7)(a?*-6ar+7) 
Ans (3a? 2) (3a?* + 14ai + 8) 
xVn^ (a?* -2) (a?* +3) 
Ans (a?* - 2)(a? + l)(a?- 1) 




92. 

93* 

^*94. 

'95.* 

9C. 

^97. 

'is. 


99. 


IC/>. 


101 . 

102. 

103. 

104. 

105. 


FACTORS. 


27 




Y 

a>*-y*- 2 *+2y«+«+y-a^ Ans (ar+y—«r)(ai-y + a + lf 

m 

35»* + 47vir* + i3i» +1 Ans (7» +1 )(J? 4- 1)(6 j> + 1) 

Ana (i-a-j (l+ a^) 
^5-ar*_ £ 0 * - 747* - a+ 15 Ans (a;* — 47-3)(a7*+ 2 fl 7 —6) 

2a7y» + a7*(y +») +y^(a+a7) +a*(a7 + y) 

Ans {a7 + .y){47+si)(y+ «?) 
jw*+aa7*-aJ7y-y* • Aus (47-y)(47*+a7y+y* + a«) 

flj* + 247*y - a*fl7* + fl7*y* - 2ajoy^ - y* 

Ana (ar*+a7y + aa7 + 3/*)(a7* +ary — «rah-y*) 
j»* + j/*+«*-3ioy^ Aus (i»+y+e)((»* +y*+«* - aja-y^-|ry) 

a7+3/-j3' + 3a7'‘*3/^?^ ■» 

Ans (a>‘^ + j/ jo^+y^ +«^-»^yi + a7^ 

g^t 4-2^5 4 -- 1 Aus (iW + y“ l)(43* + y* + 1 - ary + 47 + y) 

2(47 + 7/+ a’)* “7(a + 6 +ff)(47 + y+«:) +3(a + 6 + <?)* 

Ana (247 + 23 / + 2^' - a - 6-e)(Q7 +j/ + a - 3a - 35 - 3c) 


(1 - a7*)( I—y*)(l - ar*) — U +a7y}(y +a7^)(a7 + ya) 

Ans (1 - 47 * -y* - a* - 247y«)(l + 473 / 4 ^) 

(a + 6 + c)(a5 + ac+5c)-aic Ans (a + 5)(a + c)(6 + c) 

(a*+5*-e*)*-4a*5* ‘ 

Ans (a + 6 +.c)(a + 6 - c)(a - 5+c)(a — 5—c) 

»* - y* + 2y{4?* + y*) - (47 + y)*(a7 -y)* Aus 247*y(4r + y) 

a* + 347* “ 20 Ans («* + 547 +10)(47 - 2) 



BsercSso 9. 


GREATEST COMMON 

MEASURE, 

Find the greatest cominoD measure iu 

the fullowiug exAinpIen. 

1. J26«r*, 16«‘ 

Ans 6®* 

2. {U»»6», 21«»6* 

Aiih 7 a* 6* 

3 ^l8»*y***, 27«i*y**'* 

Ans 

4. 

Arm 

5 ^ 8(ar- 1)*, 42 -l) 

4 

6. 15(a*-l), 9(jr* + 2»-»'l) 

Ans 2f® ^ l) 

Ans 3{® +1) 

»*-(o+l)«+l, 2 (j!-^)‘ 

Ans ® - - 


a 

8. 16(»^-y*), 24(»*+y*)(a; •♦•y) 

Ans 8(®* +y*)(® +y) 


Ans 

10.'*^®*+ ll»+30, «* + l3® + 42 

Ans ®+ 6 

11. ’^®* - 13»+ 12, 0* -20® + 96 

Ans ® -12 

12. -8®-35, ®*— 7®-44 

Ans ®-11 

13. V-i3® + 42, i^®-42 

Ans ® - 7 

l4. - 9»* + 23® - 12, ®* - 10®* + 28® 

- l5 Ans ®* - 5® + 3 

16. ®* + ®*+ ®+ 21, ®"f?®* - 3®+ 36 

f 

Ans ®* - 2® + 7 

l6. «•-®*-4®-6, ®* + 4 

Ans ®* + 2® + 2 

l7. ®* —1, 3®®+2®*+ 4®* + 2®*+® 

Ans a* +1 

18. ^6»*+«i-2, 9«*+48«*+52 w + 16 

Ans 3® + 2 

i9 ®* - 3a*® - 2a*, ®* - a®* - 4a" 

Ans ®-2a 


20 - Uflj* - - 4w -16, 24 j^ - Tic* - 4«* + jw - 4 

Ans «*-8i»--4 



QBBATEST OOM>^N MfiASUKE. 


. 29 



* 



21. 

*♦ + aa* - fta*a* + llo*a - 4a\ a* -oo* 

- 3a*a* 4- 6a*a - 2a* 


Ads a* - 

Saa* 4* 3a*a - a* 

22 

3a* + 2a* + 3a ♦ 2, 4a* + 10a* + 4a - 2 


Adb 0 4-1 

23. 

N 

js^ X* - a ^1, a* - 2a + 1 


Ans 0-1 

24. 

i 

(aa + ^y)* +(a-A)(a + »'(aa + 6y) + (a - 

b)*X9 



and (aa - 6y)' - (a + 6 ) (a + »)(aa - 6y) 4- (a + 6)*aff 




Ans ^(a+y) 

26. 

4’9»* 4- a*), 6fa* - 2aa - 3a*) 


Ans 2(af a) 

26. 

a* - 7a 4- 10, 4a* - 25a* 4- 20a 4- 25 


Ans a - 5 

27. 

fta* 4- 14a -15, 8 a* 4* 30»* 4* 18a - 30 

Ans 8a* 4- 14a-16 

28 . 

2j/* - lOy* + 12y and 3y* - 16y* 24y* 

-24 

Ans y-2 


2 ^* 3t** +15a*5 lOa* - 30t»*6-10a*5* +30<i6* 

Ana a'a* - 6*) 

30. CiT* + i3.^+ 6, 8 jj*- f 6® ” ft ADs2ar-f3 

^l. I 154J*-a; - 6, 9j;* - -2 Ans3a?~2 

3?/. 8i* + 2»* - l6aT-6, -7jj* + 4aT* + 21»-12 An04o*-3 

39 - w*y - 9a*y* + 3ay* - y\ ft»* - 3a*y 2a*y* + Bay* -- y* 

Aub 3a* - 2ay + y* 

34. 6a* - 25a*»* - 9a* and 3a* -15<wi* 4 - 6a* 

AnB8a*+a* 

36. fra**'*** m" - a* -1, m*^(i* -f 2m*a* - m*' - 2ni* + a* - 1 

t 

Ana aw^ + wi*^ + a + l 


tl 

36. a*<^2a-3, a* - 7a + l2, a*^r»-6 

t 

37. a* + 7a +12, a* - a - 12, a* + 2a - 3 
39. a* ^1, (a-f 1)*, a* f 1 • 


Ads a - 8 
Ads a-f 3 
Ads 0 4*1 



so 


ALGEBRAKfAL EXERCISES. 


39. i6, aj*+ 8 

40. »»-5« + 4, a*-3«J-4,»*-4i»*+a>-4 


Ans jw + 2 
Aus aj- 4 


Ans • 1 

Anar Of-a 

f!' 


41. a*—wijij* +(»-!)»* + 

and - n«i» + (»«-1)»‘+ »a - »> 

^ 42. 3 jii « -(4« + 2J,« + 2a6 + a'and 

»«-(2» + 4)Ji>*+(2(‘i+“')»-®*^ 

-■ 43 ffl»+2/ + (i» + 2</lV^ai# aBd»*-/ + (»-y)/'<'y 

' AnsV^a + '/y 

Alia a + a 

f 

®’ +(i + 2«)» + e Aneaa^+Ja + e 

..48. a*-2»(a-i)a* + (-^»t4‘)(»-i)-'^-‘»**‘^;'l c 

„._(„-6)a« + (a-6)6'a-6* Ana a«+(i-«)a +i 

17 t^*-6*+c^--2(3w;an<lct*+6' + <?*-2cf6-2ai? + 2&f? 

'* Ans a-o-c 


Find the least common 


BzeroiBe 10. 

LEAST COMMON MULTIPLE. 

multiple in the following examplos. 


1 . 4«»a, l8aa»; ab, ac, be ; y2<i% lUc*, 36.»6‘ , , 

Aub 36»*a' ; abc ; 962* b o 


2. 4rt*aj and 6a‘ai* 

3. 3aJ*5/aud 32.t!/ 


Ans 12a*ai* 
Ans I2a»*y* 



4. 

5. 

6 . 

7. 

8 . 

9. 

10 

11 . 


12 . 


13. 

14. 

15. 

16. 

17. 

18. 


19. 


LEAST COMMON ^lULTIPLE. 31 


4a *6 and 8 a* 6 * 1 

Ana 8 a® 6 ® 

flw, and a^oj* 

Ans «^ip® 

2 a£p, 4aiP* and «* 

Ans 4atP’ 

a 6 , a*c and 6 *c* 

Ans a* 6 ®c» 

a*aj*, a* 3 ^* and j 

Ans a*ar*y* 

51a*aj*, 34aa;* and aa* 

Ans 102a®ai* 

,5m*a, 1.5ma* and 

Ans ]5m*n*r 

tt*- X, a* - »* and a* + aar 

Ans a" — aaJ* 

» and oKP + jj* 

Ans ax + (p® 

oj* - 1 and .r* — x 

Ans x^ -X 

a* - 6 * and a® + ah 

Ans a® —ai® 

2 jp- 1 and 4ip* - 1 

Ans 4a»® -1 

aj + y and a?* + 3 /® 

Ans flj* +y® 

af+ 1 , or -1 and a* - 1 

Ans aj* r* 1 

ar- 1 , ai* — l and a;* +aH-l 

Ans ai* -1 

a + 1 , ai® + 1 and ar® +1 

Ans a® +a?® + iP*+l 


20. IP-1, - 1 and a»* -1 Aus a?*+ip* - ip-1 

21. aj* - 1, or*+1 and a)*-1 Ansaj*^-! 

22. xp* - 1,/P* - » and aj* +1 Ans 4.^,* 

23. (aj + j/)* and a)* — A ns a:* + — 3 /* 

24. 4(l-j;^ip), 5(l-aT) and 8(l-m*) An8 4o(l-w®) 

25 (a-b){a-’c) and {a~c){b~c) 

.^ns Of* (6 - 0 ) - 6*((» - c) +V(a - b) 
26. (a^+l)(aJ+,2), (« + 2)(» + 3)*and (aj + l)(jp + 3) 

Ans a * + 6 j 7* + 1 Ijp 10 



82 


A.LQIIB11AICAL fiXBBCISES. 


27, - y*, (.» + y)* and (® - y)*» Adb «* - 2«*y* 4- y* 

28, (a + 3)(a+1), (a + 3)((»-1) and a* -1 Ana o* 4* - a - 3 

29, »^(aj—y), a{09* -y*) and ai,4*y Ana »*- a?*y* 

80. (« + l)(a> 4- 3), (» 4- 2)(« 4* 3)(« 4* 4) and (w 4-1)(« 4- 2) 

Adb 4“ 10»* 4* 35aj* 4- 60af 4* 24 
\ 

31. a*-y*, 3(a-y)* and i2(®»4*y*) Ana 12(» - y)*(aB*4'y*) 

82. ar* 4'5aH“6 and a?* 4-6® 4-8 Ana (»4-2)(*»+3)(‘»4-4) 

I 

33. -20 and w’+» - 12 Ana (a* - 6)f« 4-^H^’”3) 

34. at* 4*3®4-2 and aj»+4» 4-3 Ana (at4'l)(aj4'2)(ji 4-3) 

35. at* 4 * llar4-30 and a>* + i 24 » 4-35 Ana (at 4-5)(a4-6)(at+7) 

36. at*-9aj-22 and at* - 13»4-22 Ana (at-11) (at 4-2)(a?-2) 

« 

37. 2»• 4* 3ar +1 and at* - » - 2 Ana (2at 4-1)(« 4- !)(« - 2) 

38. 21at* - 26» 4 9 and 7«* -4at* 4- 2lai 4-12 

Ans (7at - 4)(3at - 2)t(at* - 3) 
39 at* - 3at 4- 2, at* - 4® 4* 3 and at* - 5ar 4- 4 

Ads (at - 2)(« • l)(at - 3)(at - 4) 

40. at* 4* Sat "4 4, at* 4 -4ixt 4-3 and at* 4-Tat 4-12 

^ Ana (at + 4)(at 4- l)(at 4- 3) 

41. at* - 9at 4*20, at* —12at 4-35, and «* - liat 4-28 

Ans (af-4)(at-6)(ar-7) 

42 6»* - at- 2, 21at* - l7at -4 2 and l4at* 4-5at - 1 

An0(3at-2)(2af41)(7at-l) 

43. Of*at* 4'2»-8 and 6ai*-at —2 

An 0 * (at 4-1)(» - l)(ar + 3)(3at -2)(2at 4-1) 

44. at*-27, ar*-16»4'36 and aj^-3at*-2at4'6 * 

Ans (at - 3)(aj* 4- Sat 4 t;(at - l2)(at* - 2) 



EA.8Tf IDEXyiTlES. 


;33 


45 X* + -f 10, a* -*19» - SO and - ISaj - 50 

Ans (a* — 19.W - 30)'«?* + S-y + lOK't' 

46. 7«* —4a*-2i« + 12 and 21aj*-26^ + 8 

^ Ans (7a - 4)(3i» - 2)(aj* - 3) 

47. 3jd* - llan 6]» 2a*—7a+ 3 and 6a* -7a+ 2 

* Ans 6a*-25a* + 23a-6 

48. a* - 3®* +3a - ], a* -a*-a + 1, a* -2a* +2a-l, and 

* a* - 2a* -+ 2a* - 2 jP 1 Auh a• - 2a* + a"^ - a* + 2..tf - 1 

•19. I8(x* l2(a-,v)* and 36(a*“fy®) 

Ans 36(a* - 2a*y +a*j/* +a*^“ + 

50. a^ - a* +1, a* - a +1, and a* + a +1 Ans a+ a*^ + 1 


Sxerolse 11. 

EASY IDENTITIES, 

Shew that 

1. S ar(y + ’)(y* 1 a* - a*) + y(a + «)(»* + a* - y*) + z(ji} +y) 

(a* + y * - iS*) “ 2wj8{jo + y + ^} 

2. (a + y + •&)* + (a - y - S')* + (y - - a)* + (fi' - y - a)* = 2ijoysi 

3. a* (^ + c)* +&*(<? + c)* + e*(i:< + 6)* + 2aJ::(« + 5 + c?) 

= 2{ab + 6<? + £iffc‘)* 

4. a(y + 3 ;)* + yfsr 4 -a)* +sr(a +y)* = (a +y) a + »)(y +sr) + la./zj- 

t 

6. (a+y+ 2 )*-(a + y)*=t(y + s')* + (a + s)* -a*-y* - »* 

6. (a — by + 5* p a* — 3 (j5(« - b) 

7. (a - y)> + (y - s)* + (^ - a)* *^(a - y)(y - - a) 

9 

'8. (a + y + j?)* =a* +y* + #* -i2ay + Sas' + 2ys' 
y. (a + y 1 s)(ay ^oaz^ ya) • ays = (a r y) (y } s)(a *+ 
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34 ALGEBRAICAL EXERCISES. 

10. (<i + J + c)**a* + 6* + c* + Sa*(6 + c}+*36*(a + <?) + 3c*((* + 6) 

+ 6a6c 

y 11. (j»+2/ + «)»-(y + af-a)*^(ar + s-5^)*-(« + y-e)*==24«ys' 

V 12. { 2 (a + 6+e)P + [ 2 (a + 6-c)}* + { 2 (a-J + c)}*+{ 2 (A + c-a)}* 
“]6(»* +6* + e*) 

'J 13. (ff + i)‘ + ((»-J)*+(o-i:)«+(i» + c*)«=4o*+2i»+2c* 

•.J 11 (a + y)*-2(y*-a*)+(a-y)*=4ai* 


Exercise 12. 

REDUCT.I0N OF FRACTIONS. 

Express the following fractions as mined quantities. 
61a> 47® 55® ilO®* 


1 


U ’ 8 ’ 7 * 19 


AnsSe + j-; 6®+^ ; 7®+ —+ 


3. 

4 


5. 


21rt® + 4® 


32&V + '2j 
3/^*c ' 

(>.qy — 4® 

10®* jjG® + 6 
f ® "h 4 


^ 

» + a 


Alls 8ff®+ 
Ans 4 + 
Ana 6®- 

4 

Ans 10® + 
Ans 8® 


i? 

7 

9. 

ih* 

4® 

y 

6 

» + 4 
4 


7. 


®* -'® + a* + a 
®-f-d 


Ana »* - d® + a* + 


®+8 

a-® 
d + ® 



BEDUCTION OP PilACTJONS. 


35 


8 . 


9. 


2jo* - 
«* + or + 1 

+ 3jt* + 4<»* +4ar* - + 4 
or+ 2 


lO — 6aj.v* + 2 y» ^2so^ry 

“ ‘ y - ^ 


11 . 


12 . 


fp* — w* 

(J* — 2(tb + i* 

» a +A 

•i*2a?^ - ar* + fl»* + jp 
flj* +1 


A A ^ 4«f-3 

Ans 2af - 3 —r-—-- 
' «>* + a? +1 

Ans »*+»*+ 2-0* —1 + - ^ 

» + 2 

aj* — ?y* 

Ans 6«-2v -”—^ 
^ 2af-y 

AnB(a+i).f“^ 


Ans »* + 2i» ~ 1 - 


07* + 1 


Keduce the following fractions to their lowest terms. 

^ 25a‘‘^ af^-wy ^ 2i»*-4flj* 

24aj*^* ’ 30a* 6* * ay ’ 

5 


. 2aj* 5 ai - 1 - 2<» 

Ans i : - ,-rr ; - - 1:- 

3y* 6a*6* y 4 


14. 

15. 

16 . 

17. 

18. 
19. 
20 
21 . 


BJoVy - lojjv* 
4»*jy - 2oj*>^ 

4(a* + i») 
l‘i(a+’6)* 


Ans 


07 


Ans 


a’ 


6* 


a* + 2a6 + 5* 

»* +flT y+ ?/* 
(a7«-y*)ary 
09* + 13o» + 42 
(P* + i 7^ + ^ 

»* - ll«* - 07 + 11 

i^ll»*'+2 o7 -‘22 
fp* - 29jy + 42 
09*+®* - 36» +49 
07* — 9«b* + 23o 7 — l2 

»*-10®* + 28 »-i 6 


a* - a6 + 6* 
3(a + i) 

Ans y 

a + 5 


Ans 


1 


{x-y)ay 
® + 8 
^'10 
®*-l 

39 * + 2 
®+ 6 
a + 7 
®-4 
®'-5 


Ans 

Ai^ 

Ans 

Ans 





Sfi 


ALOEBSAICAI. EXERCISES. 


32. 


.33. 


'Jii. 


24 (m* - oj +J') 

•+ 1) 

flj* - 4aj®j- 2® + 3 
2a>2” 7 

a® ‘♦'rt®_ 

A?* 4 2a* (0* +«* 

a* + (a - c)® - (»{■' 

- (ft —a)x- aft 

(i» + ft)* ■»■ frt + r)* 

(a? +<?)^ - (itf-t- ft'* 

«i* + 4 

- 2fl?* -t- iof* - 4«J + 4 

a + ft - 2>/aft 
- ft 

(rt - r)* — ft* 

«* - (ft + 0* 

sff* + «*!»* + a* 

<iP + a) ( “ + aa? a*j 

»•'* — I , 

6a?* - 19.r* - 4a? + 1 
3a?* — 30^ + 1 i a? ” I 

^8aj* - 207* + siaH- 4 
2807* - 33a?* +87a;- 12 

a;® •ha ?'’’ + j 3 ^ +£* + a?* 4-a ? 4-1 

f 0?’ -1 

I 

2 8a?^ + 4 a?* - 7a? - 1 • 

32a?'' - 4a?* - 8a? +1 • 

a?* + ?/* + 3a?.v - 1 
07* +2a?// + y* -1 


Aw 


Ann 


A ns 


3 a?* + a’ + 


2ai* - 7.'» 7 

jr^ - «*.»* + a' 

a?* f a* 


^ 07-6* 

AnF - , 

a? - ft 

a?*'- a + ft - (7 
a? - ?? ft + 6* 

a?® ^ 2i*? 4- 2 
".r ■-? ¥~ 

v^ft 
/a + v'ft 

a + ft - r 
ns , - 
' a -t ft +■<*, 

oj* - aa? 4- a* 
a? + 


»♦ + a * + oj* + a? +■ 1 
(r + 1 )(a?* - .u +1 )(.<;* + a? + 1) 


Ans 


S.r +1 
4a? - i 


. 2a? +1 

7*-.3 


Ans 


Ans 


7a?+_l 
8.r - 1 


ji* + y*-a?y + a? + 3/jM 


a? +y + 1 



REDUCTION OF f'lUCTIONS. 


37 


37. *^' 

38. '^' 


«* + 9i»* + 26i» + 24 

4B* + 6(b* - 2jp - 2 4 

V/ 2.0* + aa^ - jw -h3 
2 , 1 ?* + 3rtJ® - '6so -h 5 


aq 30.r* — 4a?® + 3a? ^ 1 


40.V 


a?'^ - 

fl?‘’ — 


a? + 2 


a? — 2 


Ana ■ 

t 

2a?+ 3 


Aub 

Ans 


2 «? + 6 
5a? +1 


A us 


5a? + 2 

{a?* + a'^)('a?* +<^>*) 

a?* + a®a?® -r 


Keduce the f<,lIo\ving frnctioiis to tlioir lowest co?ninon 


denotniimlor: - 


41. 

42 


(1 5 _^2_ 

Tar’ ^la?^” hU* 


Aiiw 


B Ooj* 1 noj 6 

42a?*’ J'ioi*’ -ilia/* 


0 ? 2a? rto? 

a» - l’ .r + r 0 ?^ - l' ( 0 ?-!)* 

a?(j?® - 1 \ 20? (O’ - D* 


Aiih 


ai-r - 1) 


iu?+j)t‘'' 0*’ (a? + l)(.'^- 1)®* (a? + iKo?-I)®*’ 

<W7(a? +1) 


(a? i- l)(a? - D* 


4H. 


1 {* +1 


ft" 


44. 


dll’ 2 ' d* -1 

2'<t* - l)(d- l') (d + lU«*-l) 2d* 

1 2 3a? ' 


07 - a a? - (t* a?*' 4* d* 


Ans 


(fl? + d)(a?* + d*) Si'a?* +d*) 3a?('a?* - d®') 


45. 


4® 


a?^ - a* 
S 


0?^ - ’ a?^ - d^ 


<<?*-«,« +a®’ a?* + d*’ a?® ~ 

4(a^ - d*) 3(a? — a) 


Aufl 


3fa?® - do? ^ 
0«* + d*){ v - (O’ (-v® r tO)^a? - d) ’ (a?* + a®)(o? - rO 






88 


46. 


AUJEBRAICAL EXEllCISES. 

1 t 1 


w* - 4a> +3* aj* - far +12* a?* + 2 jj- 15 

Ans + (a - l) (a> + 5) (a>-l)(iP-4) 


47. 


U ' D 

if D = (i»-3)(jB-l)(i»-4)(<» + 6) 

1 1 


1 


+ {(( + c}af + ac' a>* + (a + 6)(B + a6* + (d + e)x-t- de 

af-i-6 at + o 


Ans 


(a; + a)(»H-Z»)(flj + cj’ (a?+«)(»+ 6Ka:-»-e)’ 


ar + a 


(at + u)(<xt -t b){at + c) 


48. 


i^V’ 

(l+a»“)fl+ar**+ai?”) fl+a;*+ai*») 1+a’ 


Ans 


D 


D 


D 


if D = (l + a;")(l-ar*") 


Sxerclae 13. 

ADDITION AND SUBTRACTION OP FRACTIONS. 


Simplify the f.>llowing expressions 

2at 7x 2jb 
6 9 3 


^ 3a» . at 

2. 2» + --+4+^ 

4a? + 6 * '2ic - 5 
~ 8 ^ 


4. 


6a?* + Sar^ aty - 4w* 


Ans 


Ans 


. 83at 
Ans 

45 

40 »l-27a? 
10 

Ans 2 

7aj* +3a??/ 
^3 



ADDITION A.ND SUBTftACTfON OF FEAOTIONS. 


39 


4a*+(? 

' “6~ I‘8 

a» + 6 5 a? +1 2 

4aj *** (>aj "^^3 

3(»* 4flf 76 

’ 26 ^ 5 Fa 


Ans 


15rt* + 76® + 
i'« 


Ans 


I^« + l7 

12a 


Ans 


46o®+24a*6+706** 

30a6 


^ 4a+ 9 Ga-6 
I’ ~4 Ga“' 

Q • ?_+ ^ 


Ans 


^a® +15a? +10 

“ i2a?~ 


Ans 


a(3a® + 6*) 
~a^-6*“ 


10 . 

y a-2y 


11 . 


2aj - 3 a 
-+- 

a? a-1 


Ans + ^ 

y(a + 2y) 

. 3a®-5a+3 


12 . 






a 

a - 6 


Ans 


X 

a® - 13fl? + 42 


l3. 


a + ffl + 6 g 

a+6 a+6 


Ans 0 


14. 


15. 

16. 


l7. 


2 +a_ ^ _1_"® _ 
l+g + a* i-a + o* 

„ aa 

1 _ _« + 3 

a-1 2(a + l) 2(a*+l) 

2a ^ 3y 2g - 3 y 
2a-3^"^ 2a + 3y 


3iflr-6) -b* 

5la-tb) a* + 2a6 + 6* 
a a 

(4»)'+T~ (4o)'-l 


Ans 


1 - g + a® +2a* 
1 + g® + a* 


Ans 


a>(2y - g) 
3y(y+») 


Ans 


a + 3 


Ans 

Ans 
Ans 


2(4a® + 9y*) 
4a* - 9;y* 

2(6 - a) 


6(a -t b) 

2g 


1 - ,4a) 


2ir 





iO 


AtnJCIUlATCAI, EXTfilUJTSKS. 


20 . 


5j>- 3 4jB*-10.r + 7 

2» + ll 4jo*-i21 


2l. ^ 

a + i so 


w-tt ^ I ’ ^n-m _ I 


22 


2ip + -/4a>* “ y* - -/4 wd“ - y* 


2aj(4+2.») , 

2o. + 


24. 


4-2a? 

«r 


2jf -4 




2ta-6) 2{h-a) 


25 


26 . 


27. 


2?^ + -/t* 25f - Va 

S.r + y y'2aj - 2y 
V^2aj-2y v^2ar+y 

fit 4- g* - ^ a - - 6* 

a-yfc^-h^ a + v^t>* - 


28 

29. 


. v^^J^L + y'5^.+. 

^ 5a7 + 2 4ar 


oar + 2 
1 (2«)' 




A MB 


Ga»' - 51a? + 2G 

“la?*-127" 


Aub 


Ans 


1 

A 4a? 
Ans -7 

t 

ttr(8 + fx*) 

r-cjt? 


Aiie 


i 

a?-y 
2(0- 6) 


AnB 


Alls 


2(4a?» + V' ay) 
4#* - ct 

3y 


\f I®* - 2 a?y ~ 2 y* 

. 4rt‘\/- 6* 

A.h- 


A US 


9-'»+2 


V^rt* + 1 + '- 1 . -/a* + i - V'rf* - 1 

Jjtj, ^ —7 -.-- 1 - r.- —' — 

VO'^ + l — Vr»*-1 V(»* + l + \/a*-J 

2 


31 l+-i_ 

2 a? 2 a?+ 1 2 j ?+2 

«1 


Ans 


V 4aj(5a? + 2 ) 
Ans 0 

Ans 2 £t* 
4a?* +«7a? +1 


32. * 


4 


2 a?(a? + 1 ) ( 2 a? + 1 ) 
1 


(a?-H1) (a; + 3) (a? + l)(a?+fi)(a?+5) 


Ans 


(a? + 3 l(a? 1 5) 


33. (a?*+ 5a? + 6)'“* - (.w*+4a?+4)“^ + (a?+3)”* ‘ 

. . . o. .. a?* + 3a? + l 

A.,s («H 3 « + ])> + 2 ) i« + 3 r- or 




ADDITION AND SUHTJOVCTrON OF FRACTIONS. 


41 


f(-2h 


(iljr by w* -/>* 

( XD +■ F \* 4aJ// 

w- y/ («-;//)* 


w- y 


Ans 


a® -rt6 + 2^* 

((/•+■ bfi^a - b) 


Aas 1 


(a-'b)\a - c) b) 


rjff ff’ 2rf 1 

37, ---- -, +—- 

rt-1 a-1 «>-l 


An« 


((^ - - <?j 

Ans tf -1 


„ ~Ab 2 (t-b~c lSrt-36 

3S. . 


2(1 in fi(iJo 
a ~ so ft + iO - iti® 


. jp* X 4sv 
1— ar*'*’»-l^ar+l 


. iU - 5A + <■><? 
Ans —— -- 
12 

Ann - , --- 

(/* ~ 

. 4j(3 - 4j7'| 

Ans -- 1 - 

1 ' a;® 


— 4 ^ — 

m - or a-hio «* + ar* 


Ans +f)a^ja -»• 6^xa?^' ■hl'isa^ 


jT-l" 1-ai® ^a? + l 

i 1 11 

rdT^'j ■ My - fj ■*■ 2(1 't y‘) 




7w^ + 60 ^ r 5 


Ans 0 


af^ + a? + 1 ^aj* -/»* + 1 ” aj* * a? + 1 

0 

-1 6.<^ lO 

Ii(a;® - 1) ^ 4(a; -t T) «3(a? -* i) 

. . IS - 2r a -t 2as 4ar - (i 

4h, - r — -— , + , ^ ^ * 

0 ~ b 0 h b^ - 0^ 


4.')? 7 B — 2a? 

H * 1 -at+w’-'i6 


Ana 


Ans 


a/"^ +0?^ + I. 

Baj^-p*yJr 
2(;»* > 1) 


Ans 


2fr7) - 4a/^ ~ 40 +a 


r* - 


, if* - 25af "-34/ 
i7n' 


ii. 




42 


ALOKIiRAICAL FABUCISES. 


nb 


(a-A)'"'*'(a-i)*' a-A 

a? — 1 iV+1 a + 2 

41i +-: + 8 - ■ 

W+1 £E(-i 

«, I 

l+» ll+a; 1-ai*-) 


a ^,v a-x 

a- X a+ x - x^ 


Ads 


- %ah* * rt* 


Ans 


(rt - 6)* 

2a;* + a + 4 


ic^ - J 


Ans 


1 - 5<» 
1 -»* 


1 i 

\a;-l aj + 1 / \a* + l -1/ 


fl* + 2»* 

A n H ^*1 j 

Ans A - 

-1 


2rt + e 6 + <? 

U’ - «)(6 - (») (x - /j )(6 - (^) 


Ana 


'2^/a - Zsb - 6t' - />aj + ab + ac 
{x - n)(x - 6) (b- u) 


. _ I _1__ 1 . 1_ 

‘ (x^ l){x + 2 ) («»+1 )(x + 3) (a; + i)(af -t 2)(a; + 3j - 1 


A us 


a?-1 


rr 1 4. . 

{((. - i)( a - e) 1,6 — a)(6 -* r) 

' (a - (c*~aj(c - 6) (b-aj(b-c) 


Ads 


(a*- 6)(rf - c?) (6 - cj(6 - 

.1 It 

fiO _ 4 . __ _ 

(» - 2)(» - 3) (or - 1)(» - 2) 


1 

_ ^ 


1 

Ans 

xyz 

y{y - 



4»* 

8®^ 

l6ar^^' 

1 +UJ® 

1 +<»* 1 +aj^ 3 


ac(x - 

6)^ 

ab{x~-eY 

\ 

(6 - cj(6 - a^) 

1 

1 

h 

h) 


Ana 


(rt-ej(e- 6) 
Ai'.s 0 

3 

c(:r-«)(o>--y) 

i 

Ans 0 

Ans a?* 
2 

(a;~~l)(ar'3) 







ADDITION And subtraction of fractions, 


43 


61. 




1 


(ai+2/)* {{Xf-r/Y 


Ads 


-4xv -'.V^ 


6-> ^ ^ J: -I- 


63. 


1 


II III—I Iinf It m H mi t II iT 

~ ® -»-1 - ®*> 1 i «* + ® +1 


A ns 


x(»-y^Y 

2® + 3 

2®* + a'^ + ®* + ? 


An 8 


+®* +1 


1-®*^ 4-®* ^ ®* + ®* + 5®*+9® 

'• (1 - ®)* ®* - 16 • I -®* 


Ads 


, J 2 _ H 

2(i -■ V®) 4 (3 + v"®) 9 Vi 

I 1 2 

t)G - pA- - - - 

1 ®-h®* * 1 -t-® 1 +®’* 


3 ^ 

(2 + 4)(] +.®) 

A 

Ana j: — 

o 1 - W‘ 


Ans 


.t 


_ V* 

_^ ^ ^ ^ __ 

f®-//).®-,£?) {y-x){y-g) is-ao)[ii\y) 

®''- a^:T+«-”'-i 

4® ® + 2 ® + 3 

(®-f-2,)f® +1) ®* - 1 (® + 2;(®-l) 


®* -f 4 
i + a* 

Ans 1 


Ana *" m 


Aus 


4®* - 4® -1 


(®+ 2){®-h l)(®- i) 


70 


®* + +■ 2®?/ ® + ®;/ . ' ® 

2(® + yY *■* - V* ^ ('® + 


y* (® + yY 


Ans 


3®* + jy* -I- 2®* 4- 4®y + 2®^ - 2'V'«' 


71. 


^--i5 + 


—m . fc —u ' 


2(®-2/),® + 2/)* 
1 


I + ^ 1 + ®^-“ + w^'-P 1 + + ^-P 


Ans i 





A UGEBR AIC \ h K \EllCISES 


_ 11 

aj”-l *’‘ + 1 + l 


Ann ®*’‘ +2 


„n 6aJ* + 4® 

t o. -- + —-—- 2 

1+® l4®-ar 


Arifl 


9®* +® 
J + ® 


^4 ®* - 1 ®* - 1 
<4. - + 

w* + ® + l ^ — 1 

y - 5®* - 46® — 40 

- 3® - 7 ' ^ ® + 4 


A ii.^ 2® 


Auk ®* ~ 8® - 12 


1 - ® 1 - 1 - ® - ®‘ - 

1 ® 1 + ® + 1 + ® + ®* + 


3 - - f;®-'* - 4®-^ 3®*' 


1 + L^® + 3®2 -i 3®* -I- 2®* i a’ ’ 


77 a'’' + v»+3av-l _ 

,x* - ® t + J/11 

iV\o -^w) ha at - 

--. -- 4 .- 2 (a-® 

rt —® ®-« tt-® ' 


Auk ® 


Atih 0 


79 , __ 

(f» - b){a -' <‘) (6 - c) (6 - «) (rt - e)(f' 


AriK 1 


80. —(4a* -f - c*) + + e* - 4a*) + -{c^ +4a' - A®) 

2a (5 ?;r 2ac 

Alls •2(2a ■+ l)-\ro) 


2a;s 3 _ _1 _ 1 _ _ 2 

+ «* •+ 1 ® + -Z® + 1 ?r ”■ V® + 1 -t ® + 1 


Aub 


2®* + 9,® 4- 3 
®* 4 ®* + i 


aif® - ( y - y‘’ - - (® - ,y)* 

- 4 , 3 )" " y/* (® + y/)‘ - (?/ + 3’)* “ ®* 


Ads 1 





ADDITION AND SUBTR ^C^ON OF FHACTIONS, 


33 .. _.i _L_+_ 

./;{ar~y)(l»-^r) y[y - s){y •‘JU) «(s^-«)(«-y) 


A ns 


_ _l _^ 1_ _ ^__1_ 

{a-l)){ar){x + a) • (« - ft) 6 - c)(& + 6) (t* - c)(6-<?)(«> +c] 


A ns 


(»+<»){»+ ft)^a» + c) 


I 2-v 

07* + + 2 O’* + 2a7 + i aj* + 5a» -h 6 


(aj+a)*<^ + ^•')^ (af + tjs* (® + r^)vfl> + ft) 


5ar® + l7a?* + 19a? + 5 
(« + l)*{tff + 2) a?T^) 

A « - ft 

AtlB- 

(a? + ft)* 


-~ + 


a* - 1 


- 1 rf ^ - 1 rt^' - ] — 1 


A ns r 


a~ 1 


(l -♦•a?y)(l + .»ir) (I +?/«)(! +a??/) _ ^+^3’)(1 +s-v) 

2(a?* - 1)(y* - Daf.y + 4'T* y* - ( a?* -f /)(! 4 w*^*) . /a?y + IV 
2(a»* + l)(j/* + l)a?y - 4a?*?/ - (a?* + y*)(I + aj*_y*) Vary - 1 / 


- Tf^-, -+-+- 7 -;Trr- — -' Ans 0. 

o-~ ff ft-t‘ <?-» {te “ ft)(fta) 


</- ft-t‘ <?-» b){b-c){c~ a) 

(U<f - <?) f />((« - <^) (c - <f) 

(•(« - ft {a - (?) + (4(ft - c)((? - rft) 

r?*(^^-ft)(ft W’) f ft*((7- —(/)(t> -(?) 

c*(rfo)(ir- 7 ?) 


Ans 


h-_d 
a -e 


ft - (? 
Jvns - -- 
• a~ c 






ALGEBRA! XAL EXERCISES. 


Szercise 14, 

MULTIPLICATION OF FRACTIONS. 


Fiml tho vaules o£ 


2aj 6 

3 '"si 


209 

X X 

a moo 00 


^ (too It a 

7W +1 ^ ^ JO 

4jj^ 9,0 

C«‘ ’'4b* 

- ai*+aj?/ aj* - y* £P*+aV + ’/® 

00^ - ^ {jo + j/i^^ JO 

^ a^ + 2(iJ0 ar”^ , i . . . 

6. 2 —j 7 r “o V >'(a*-4fraj + 4aj'’ 

a^-^jo^ U(’~-2 jo) 

„ a* a-x n^-Ax^ a* - x^ 

Y — X X “ _ X 

tj—OJ » - 2» a® 

V _V _ X — 

a —j a‘ -+ <^ ® •+ jj tW jj" 

»* + 5ar + G ^ ar + 5 _ ar -f 7 

» + ^ b« + )0b + 21^'b* 

4x->Jv a-f2v'’a7v + v 
10 „ X - - ^ x4 

a? - y V jjy 

(r~y)® »* + y* (flr + y)*-a’y ^ 

rt+ a flj 

+ "■ ' * 

12. a-a? o + iB c+*D . 

■ —; ' . i " X X Car 
tr + ar* 2 


Ans. ^ 


Aus 




A ns 


m " 1 


Alls 4 


Ans j. 


^^_^(« + 2»)(« + b) 
a* + ctx + ar 

Aiift 


Ans 


an-5 


Ans 4V(arj/)(Var + -/y) 


Ans 1 


Ans 


ft -ar 



MULTIPLK^ATION 01’ FRACTIONS. 


47 


in /y/^(a + «) V(rr-«)\ /,*,/■ . ’ ,y • .w 

a?^ - iQ + a^+3a’-4 

+ e*® ” 7 ^ jff* - 3fl» - 30" ^ 0?* + 7a? i 12 ^ 


15. 


+ rtf * +1 

2 ■ ^ 
cr 



Atis 


a* - 


1 

0* 


16. 

X (2ar)4"'“’"“y X 2* x 4 

Aub 4a?®* 

17. 

• 

A ns ai*^* 

18. 

/^.r* 99 l\ 7 

Ans 2ar - f 

VK 

(ff - a)* »* 

X - “ - 

aj((t + ») a* “ ar* 

. a?(rt5 —a?) 

/ ■ d 

{a + a?)* 

20. 


Aub w* — 

w* 

‘2l. 


Aub - 6*~e* - 2he 

22.« 

a 

Aus 0 ?* + ^ +1 

2a. ^ 

(flf + fr* tf + M 

+ a-y 

Am (“ + *>4 

A* - y8 

24.-. 

Ar + A <T - 7A ar — ?)(7 
\i‘ - f/ **" e -^ ^// ^ (#r + /)d 

Ad8 

C* “ </* 

25. 

68 on- 7 / ^ /„2-a,,y+^2\ 

af« 1 y’ W+a6 + 6* / 

Aus 9 



18 


iiLGEnilAICAL EXERClSEfl. 



Sxerclse 15« 



DIVISION OF FRACTIONS, 



Find the values o£ 


1 . 

5 ® 25® 

T ■ '21 

A ns r' 
o 

2 , 

4 ®* 2 .r^ 

5.i^ 62/* 

. 12® 
A ns ~r” 

5 

3. 

4 ®* - 4 ^ 6 (® +1) 

is ■ 36 

» 4>-l) 

Ans —-— 

0 

4. 

+ ®y + ,V)* 

xy-y^ {oo~yf 

A "V/ 

Ans —-—~- 

®y(.^+y) 

5. 

a-h 

ab + b‘ a*-tab 

Ans -,/’ y- 
5 6 (ft + 6 ) 

6 . 

jj5 - j/S f® - i/)x 
ipS - y* ■ ® + y 

Aus + 

7. 

+ < + ! 

\y* / \y ao / 

Ans (‘® + '^-A 

'.y ^ / 

8 . 

(a - r)* - ?j* / a 5 <? 2 \ 

abc \ 6 c* «c c//* t*/ 

, + 6 — 0 

xVns --, - 

ct-t-5 4 c 

9. 

®» + (« + h)x -^ab -h^ 

®* + (a - c)x ~-ac ' x^ — c* 

. x + c 

Ans j 

X - 0 

10 . 

a* - b* [a - h) 

(a V i 6 ) 

A DR ft(o’‘ f A*) 

11 . 

- 1 j r* 

Aim ®(1- -.®) 

12 . 

f- 3y + 1 )-^( “ 4 ) 

Ans 4®- ^- 
2 ® 

13. 


®- 1 

Au 8 --■ 




DIVISION 0^ FRACTIONS. 


49 


U. 


7*t(a* -0?*) ago 


‘6b{c^ - w*) 6c + (jgo 

15. (»‘+i 


AnB 


+ + + ^ + 2^-^^a^*+ ^i + i» + 


viW 






10 . 


19 


22 . 


fe - .SfT 'J(T — 2i 
"2«6 ■" 


J7 /i!Lt5 2a-aT\ ^ / 2f» + a? _ 2rt- 
V2(^ - ^ 2an-«»/ ‘ \2<* - a; 2a + «/ 

_ /a-1 b-1 <?“1\ /I 1 1v 

0. (?L±1+ “i±£!\ ^ (®.-r - 

\ja-y w* —y*/ \w + y »* + //v 


Aiis «|5 + -- 

2(^ - 6 

4o& 

4»<» 


Ans 
Ans 


. 3<»Ac , 

Ans T-,-—.T'^l 
ab + ac-¥ be 


Am 


9 

Vw^-y »* + y/ 'ip-Vy + 


+ ^:v/ 

4af* 4- Oy® (2ai)® - (3yi® 'i 


. «'/ai 

Ans -s~~- 

or +y 


^ /2.^ + 3v 2«~3y\ / +.»- + uy“ ui»r-t*>y'"v 

U^-3y 2W+3?/^* \(2»j*-(3y)‘ "Sw^ + Cy* j 

Ans 

72«)*y‘ 

Simplify 


( so^a (S+a\ 
W + rr- » - (* / 


X 


00 


( 05 +a ^ar-£»\ t» — a af +a 

go-a 55 +a/ 


Ans 


4t<*ip 
35^ - 


23. a + 


b + 


Ans 


^g4 1 

abc •^a + (* 
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ALQBBRAICAL EXERCISES. 


26. 


26 

27. 


1 


24. ffl-4 + 


Aub 


«i*-2 


30* + 8 


a — 
00 


-t- V(ar* ^ a*) g>*~^ /' (ai^-a ^) 

~V'(a?*-<y^) a>* «f V’(a>*~o4j , »*(ar* 4 .<**) 


//3o^a*\ 

VU*+a*/ 




Pind tho values of the following expressions 


X - rn , coy 

-when m = —^ 

y ~m ‘P + y 

^ _i_ when a* >=a* + no 

W+rt «7«-Cf 


7» , 

— "'”"“’ = 1167^ 

a — 2a + b . . <* + 6 


28. a + ~+ -jr— 

m o-w o + m 


(oo-a\o ai-2a + b . . <* + 

29. (-r)-rr + l when 

\x-b/ to + a-'/b 2 


Aub 1 


1 1 1 v n{m~n+p) . „ 

30/. --+-;-t+”“ 7-when^ss-^^- ^ Ans 

m{n-z) n{p^0) m{9^py m 


A ® 

Ans 

yZ 

Ans 2 
Ans a 
'' Ans I 
0 


Sx«rc£6ell6, 

INVOLUTION. 

Find the values of 


1. 


Ans 64»«i»jr^2 

2. 

( -2»*A*)* 

Ans 

3. 


Ans 6266 ^ 0 ^®^^* 

4. 

/4a)*V* 

Vv' 

Ana ^ 

4 . 92 /« 



li?VOLUTION. 
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3daf*j/* + ^ 

Ans 0 ,® - 12w* + 4f8iP* - 64 
Aos w* * 6aj* +12® - 8 
A ns ] 0 + 32«> + 24w^ -t- + «)♦ 

A us I + 4«r -I- 6jo^ + 4i»* 4 x* 
^ Aub 8 - 36aj + 54»* - 27«i* 
Ans “ lO®'*' + 40®* - 80®* + 8o® - 32 


Aijp - 


Ads 


32®’9 
8®^ 




Ass ®* + 4®®y+ 6®*y* + 4®y*+ y^ 



7* (® 4 y)* 

8. (®~y)’' 

Ans - 7®*y + 2l®*y* - 

9. <®42)*(®-2)» 

10. (#«2)» 

11, (2 4®)* 

12. (14®)* 

13 (2“3®)» 

14. («-2)«‘ 

15. (4® 4-1)* 

16. (2® 4 3y)® + (2® 3y)* 

17. (4® + l)* + (4®-'ly* 

18. (l -®)* 4(1 4®)® 

19. (l4®)»(l-®)» 

20. (flf 4 6 4 e)* 

21. (®4a4 2)* 

22. (2® - a - 1)* 

23. (l-®4-®*)* 


Ans 64®* 4-48®* 4 12® + i 
Ans 4®(4®* 4 27y*) 
Ans 2(256®* 4 96®* +1) 
Ans 2(1 4 10®* 4 ®«*) 
Ans 1—3®* 4 3®* - ®* 
Aus a* 4 i* 4 1 * 4 4 2ae 4 26o 

Ans ®* 4 a* 4 4 4 2tf® 4 4® 4 4a 
Ans 4®* 4 a* 4 1 - 4<»® - 4® 4 2a 
Ans 1 4 ®* - 2® 4 3®* - 2®* 


24. (a 4 i 4 c 4 (i)* 

Ans J* 4 6* 4 c* 4 »* 4 2ai 4 2ac 4 2ad 4 2bd 4 2f»c 4 2^»/^ 
26. (®*4® + a:^l)* 

Ana »* 4 4 rt* 4 1 4 2®* 4 3a®* 4 2®* 4 2fl® 4 2® 4 2a 



ALGEBRAICAL EXEKClSES, 

26. (2jr® - 3flJ +1)* Alls 4®* + +1 --12®* - 6® 

27. (4®*-2® + l)* - (4®* + 2® + l)* Ans -32®*-8® 

28. (rt + 5 + c)* 

Alls a* + 6* + c* + 3a*(/>» + <?) + 3&*(a + c) + 3c*(a 4* /;) + 

29. (®*+®“2)* Ans St* + 3®*'- 3®^- llaj® + 6®* + I2.r - 8 

30. (I + ® + ®*)* Ans 1 + 3® + 6®* ^ 7®* + 6®^ 4- 3®' 4 ®* 

31. (®*’-®-2)* Ans ®®-3®'* “3®*—13®* 4-6®^— 12® - 8 

32. (flt4‘®*+i*)* 

Ans a* 4-®® 4-?'' 4- 3rt*(®* 4-»*j + 3 ®*(a 4 - 2 *) + 3^*(it 4- ®*) 4- 6(r®*c* 

33. (2®* 4-3® 4-4)* 

Ans 8»® 4-36®'’ 4-102®^ 4-171®* 4- 201®* 4-14I f-(U 

* 

34'. (1 4-®* 4-®*^ 4-®®/ Ans 1 4* 2 ®* 4-3®^ 4-4®® 4 3 ®''+ 

35. (1-2® 4-3®*-4®*)* 

Ans 1 4* 10®* — 11®* + 25®'’* - 2 4®' 4-16®®; 

36, (® 4- y + ;3 4- f*)* - (® - ;j/ 4* 8f - ct)* Aim 4(®// 4- ys 4- a® 4-«?) 

(®-',y-2’4*2)*4-(®-.y 4-«f-2)* 

Ans 2(®® 4-.?/* 4- 4-4 - 2®;y - 4si) 

38. (1 4-2® 4-3®* 4-4®*)* Ans 1 4-10®* 4-20®* 4-25®* 4-24®® 4-16®® 

39. (1-2®4-4®*-6®«;* 

Ans 14-12®* -28®* 4-40®^-48®® 4-36®® 

40. (f(4-&4-c4-r^4-c)* Ans 4-(^* 4-c* 4-^^* 4-e* 4-2a64-2a<? 

4- 2ad+2ac 4- 2iic 4- 2 6ri 4- 26c 4- 2od + 2ce + 2(h 

41. (14-® 4-2a* 4- 3®* 1-4®*)* 

t 

Ans 1 4-2® 4-5®* 4- 4 18®"^ 4- 20®'’’ 4-25®® 4 24®’ 4-16#*' 

y42. 4-®J®(l-®4-®*)® Ans 1 4-3®’+ 3®«4®*' 
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43. + +» + «*)! 

Ans 1 + 3a* + 6®^ + 703* + 6a® + 3a^ ® + a’ • 

<i. (a + 1)® Ans a® + 8a^ + 28a* + 56a® + 70a* + 56a* 

^ + 28a* + 8a +1 

45. (i-3a + 4a*)* 

Ans U- 9a- 69a* - 99a* + 15Ga* - i44a® + 64a® 

46. (3a-l)« 

Ans 729a® - 1458a® + l215a* - 540a* +136a* - l8a +1 


47. 

- jy 

Ans a - 2a^a^ + a 

48. 

(r;y 

. a* aw (j* 
Ans~+-4.-- 

49. 

(a“* - a”’)* 

A ns a"* - 2a-* + a“* 

50. 

/«- iy 
\h J 

* »2 />« 
Ans Ta - 2 + 


Exercise 17. 

EVOLUTION. 

Extract the square roots of the following expressions 


16a*2/* 

Ana 4a?/* 

81 

Ans 9rt*?^® 


Ans 

64a®/>’^('* 

• 

Ans Sa^b*c^ 

160«*// 

. l3fj*A* 

Ans - - - L 
• ^ lla*iy® 

025«'A'* 

Ans-y 

38c*<f*i 


6, 



ALGBBSAICAL lEXlERCISES. 


U 


7. 

8. 
9. 

10 . 

11. 

12. 

13. 


14. 


16. 

16. 

17. 

18 . 


19. 


20 . 


21 . 


22 . 


23. 

24. 
25 


9 ar*- I 2 ir + 4 
4j)® + 12a* + 9i»* 

9.K* - 30» + 25 

a* - 6ar* +1- 30« + 25 

9aj* + l2ai* +10«® + 4i» +1 


Ana a^2a 
Ana 3«-2 
Ana 2a^ + 3a; 
Ana - 5 
Ana ai* - 3a? + .5 
Ana 3a;* +2a; +1 


1 — 6« 4-130?* - 42a?® 4-4fl?* 


1 -3a? 4-2a?® 


at® - 4fi»® 4- lOar® - i2a?* 4- 9a?® 

^y* - l2y^Jtt + 25y‘»* - 24y«r® 4 - 16^r* 
4-4rt64-4Z>* 4*9e* 4-6(»c4-125{» 
a* 4- 2a^h-Y3a*h^ 4- %a*h*^2ah^ 


« 

Ana £ 0 * - 2j® 4- 3a? 
Ana 23 /* - 3j^« 4 - 4«® 
Ana a 4-26 4-30 

4-68 


Ana 4 -a*6 4 - 1 » 6 * 4 6 * 
X* ^4a?® 4*6tt?* + 8 a?* 4-4a?-4-1 Ana a?* - 2 a?® -2a?-1 


4a?* 4 - 8aa?® 4- 4»®a?® 4- 166*a?® 4- 16a6*a? 4* 166 * 


Ana 2tt?® + 2rta? 4- 46* 

9 - 24aj 4 58a?* - 1 l6a?® 4* l29a;* - 1404?® + lOOa® 

Ana 3 - 4a? 4 Vo?* - xOa?* 

16rt* — 40ti®6 4 25a* 6* - 80a6®a? 4 646®a?* 4 61»®6a? 

Ana 4a* - 5a6 4 86a? 

9a* - 24a*jo* - 30a*^ 4 l6a*2^® 4 40ajp*i^ 4 25i* 

Ana 3a* - 4ap* 5t 

l6.y*a?® — l2y*a?* - ®a? 4 9y*a?* 4 4^* 

Ana 9y*a? - 3yo^ - 2y* 
l6a?* - 24fl?*3^ 4 25a?*y® - 12a?j/J^4 4y* Ana 4fl?* - 3a?y 4 2y* 
9rj5® - i2a6 4 2iac - i66(? 4 46® 4 16<?* Ana 80 - 26 44c 
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26. + 9aj* + 25 — 6i»* + lOar® - SOflf Aiis a;^+5 * 

27. 25jp* - 20ary + 4y* + 9a* - 12y« + 80i»af |||||^ Ana 6« - 2y + 3» 

^^28. W(»*-y) + yl(y-2)+y*(4a*-l) AD8 2flr*-y + y* 

^29. (a-5)*-2(a* + 6*)(«-.5)* + (<»* + 5*)* Aus - («»+ 5*) 

30. 4« + 12'/» + 9 Ana 2^0? +3 

^31. + -4(»-^) An8»-i-2 

32 + 2(25 — e)tt* + (45* - 45c + 3c*)(f* + 2c® (25 “ c)a + c* 

Ana a*+fl>(26-(?) +c* 

33. (a ~ 25)*a>* - 2a(a - 25 )jj» + (a* + 4^5 - 6a - 85* + 125)aj* - 
(4a5 -6a) a + 45* —125+9 Ana (a“25)«* —a» + (25-3) 

34, 4a —12a^ 5^ + 95^+ |fea^c^ -245'‘*<?^Jl6c^ 



36. 


37. 

38 

39. 

40. 

41. 
^42. 

'^43. 


Ana 2a^-35^ + 4c^ 


256a>'^ - 5i2ip + 640 <p^ - 612i»^ + 504 

-R®" +®’*^ AnalG®^- 
a + 5+c+2(-/a5 + V^cec + V^5c} 

(® + ® )-2(®^-» ^)-l 

a^-2a^ + 3ai~2ai2 + l ' 

1 - a®^ - \®a*® + 2a*®2 +4a*®* 
«*5-» + ia’*6* - a-^'5 + 2a5'^ 

®^ - 4® + 8®^ + 4 
(® + ®“‘)* •'4(®-®''^) 

® +1 — 2 ^“/ ®(1 + -Z®) + 3\^® 


-128® ®+40®' 

16®^ 12 - 4® ^ + ® “ ^ 
Ana '/a + y5 + >/e 

Ana ®^ -1 - ® ^ 

Ana a^ - a^ +1 

Ana 1 - Ja®^ - 2a*® 
Ans a5“^ - ia“^5 +1 

Ana ®^- 2®^ - 2 
Ana ® - 2 - acT^ 

Ans -®^ +1 



ALGKmUICAL EXKKCISiES. 




’a v^2 - V2 ' . 

Ans a + (^ ^ ' 


45. a* + + cf* i|||5 + Sflfe + 2&^ * 4- 6 + c) 

Ans a + Z; + 0 ■* 2c*Z> 

46, »“* - ar^y""^ —y”* + j 

' Ana a?"® — y“'‘ + Jy”* 


47 . 4flr*-4»* + (2V"2+ l)flf*+ ^ Ans 24?* - flj + V2 

48. 1 + »to 5 terms Ans 1 + Jap - Joj* + f 5 

V49. Find for vrhat value of x the expiossiou 

io* + 6 jj* + llaj* + 3i» + 31 is a perfect stjuaro 



Find the squre roots of 

Ans ft! = 10 

60. 

16i»^ + 24uc« ± 254 ;* + l2ar* + 4 

Ans 4i»^ + 3«?* + 2 

61 . 

ar'S + 2 qj^ 4 .4-4?”^ — 1 

, i K 

AuB. ft!’* +»'• + 1 - ft? ' 

62, 

A. m at^ A .^4 

a?* “ a»* + T- + 4» “ 2 + —„ 

4 .r® 

Ans a?* - - 4 

2 ft? 

53. 

«* 6* 

f? ^ 

Q tt* 

A If A 

Ans , - 
0 tf 

Vc4. 


Ans +1 

ft? 

55. 

rt* 4rt 4a3® 

a'"36 ■'■ 96 * 

. (t 2a 
Ans - “ 
a do 

Vbe. 

^*^a / a?\» / a 

Aiis 1-h^ 

a a 


4{.a* - 6*)c^? + ( 0 * - cZ*)(»6}® + {(a* 

- 6®)(o® .. iP) - ^al)cd\*‘ 

Ans (<f* + 6*)(c* +i7*) 

68. 

(^*0 ' . /«> 
i, +'?<»-2«<’y4 

Ans a>/ (olr^) - sf (ca) 
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59. + 9 + 4« - 6 i» - I2^+ 4 

so 


Ans » - 3 + 


60 . -«,5, + 3;r*-,i?!+!®‘ 

^ 2/ f 

ft so* 2*0* 4m® 

iT+T+V+‘”+l. 


Ana ~ f — 

A y 

Aqs g 


62 . 


Ans 

2 2 

63. 

~ 4 ‘ 4 .f* 5e 

4 9 '*'16 4 “ o' 

A (the 

64. 


Ans T + -%1 
6 (» 

5 66 . 


Ans 3 ^? 4 .‘V\_ 4 ^ 

66 . 

0^ hc^ / 2 \ / i\ 

Ants , 5c > e 

6 « a= 

67. 

20m 178 IS?/ 

*^y'~ly 1" 2 V^i 6 Ji» 

Ans 

7y 4m 

68 , 

aso^ -%aiy'>/{a,h) 

Ans ftjVflf ^ y^/h 

V 69. 

flj* V* /a? ?y\ 

Ana ?--1 

.y « 

fj*. 70. 

1+b’--^'2'-V» + # ' 

1 

Ans l-|v^a+(* 

71. 

4a* + 5m~2/* -2v^(4cj2Sm-.i4,y*) 

Ans ^/■ (4a* - y*) ™ V(5m) 


Extract the cube roots of the following exprossionai 

72. 

»'iV* 

Ans a 6 *m* 


73. 

74. a*-3a*5 + 3(»5*-* 5 * 


Ans 

Ana a - 5 



5S 


ALGEBUAieAL EXERCfSES. 


75. 8n* +1 + e'K +1 A ns 2a +1 

70. a’’4'24 c#*/>t 102^5*+ 5126* Ane » + 86 

77. h + 3ci 6* + //* + 3«f* c + Gc*6<? + 3 6®<? + Sat;* + 3 6c* + <?* 

Aur a + 6 + c 

78. i»* - 3a^^y + 3^y* - y* + - Oap + Bi/^s + 3a?«* - 3 

Ans w - y-j-m, 

79. 27*® - 54i»’' + 63fl3*'-44aJ* + Slaj* - Ox + 1 Aiis 3,«* - 2.'if +1 

i 

80. l-'3a + 6a*~7a* + Gui^-3a®+a* Aue l-rt + a* 

81. io* - 3^1*?/ + + 8ff® + 6jtr*;s^ -1 2x^3 + + i2op 5'* - 12ys'* 

Ans a-y +2-3' 

82. «® - l2a^ + 54^“'= - 1 r2a^ +108a* - 48a + 8 Aur a* - 4a + 2 

83. 8m® - 3G?)t® + OOm"^ - 63wi* + 33???* - 9??» +1 Ans 2???,* - 3m +1 

84. w* + + 12x?/^ -i- 8y* - 3jj*^ - \2xy% —12^*^' + 3x£^ 4 Gy5f* - 

Aus X + 2jj - S' 

85. 8ct® + 48«® +00®“* - 80®* - 90®* +108® ~ 27 A ns 2®* +4® 3 ' 

85, ®®+ 5tf*®*-3a®®~«® Ane®*-«®-«* 


87. ®*^ *-* 8y-ar - - 0\^{xyff)(Vx - 2V (?/«)) 


J 1 ! 

Ans ®" - 


88, - J 6"* Ane lar"^ - 

89, ®*-3®*y^~-l - 3®+\A-i Aur ® — 

90, 1 -*® to 4 tormy Ans 1 - J® ~ J®* - ^ &: 


91. , ??!.* + 3m* - 5 + 


1 


Ans ?a + 1 •“ 


irr j 

( 

Extract Ibo fourlli roots of the following c-xpressionH 


1 


m 


0% ( »' + - 4 (ji -t i )* +12 


Ans ®-4 



INDICES, 


5J) 


93. 8Ia*-+ - l2a6* + 6* Arja3«-?i> 

94. 1 - 4a7 + - 4ai* + a)^ Ansi--a; 

95. rt* - 8a* + 24(t* - 32a + IG Ans a - 2 

96. lOa**^-06a''6 ■*-2lGa*i* - 21Ga6*+ 8l6^ Ans 2a-36 

Exbract the 8ih roolj^ of the following expression^?, 

97. a?« - iGai^ 4-11205* - 4480?* + ll20ai*- 1792or» 4- l792i0« ^ Hy24i» 

4- 256 . Ans aj —2 

98. »*-8a7A+28ti»i' -26<i'A* +70(i«i'‘-6Co‘A= + 28a*S' 

-8aA"4-^j” Ansa-6 


Sxerciso 18« 

INDICES. 


Find the valuer of 


■t “ 


3. 4“^; 8*'; 27"'^; lOO-:; 81’ 

AnsG; 4; 2 ; J; loOO; 213 

Simplify 

2 . («?“*)*; {(20?)”^}®; [[(•W)"'*}]”* 

Aus »“; m"“ ; ; i>v‘* 

X 'V(»*’"4“)i *V(a“J*e“‘) 

1 1 

Ansa”*; a”*; a*6; a-^A^c 

4. [{(-»*)}•]-'; [{(0*r^]3"W 
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AXOEBRAifAl. EXEBCISES. 


5. 


Ans ~» w 

6. 


Ans 

ym. 

7. 


AliS 

8. 


t 

An« - 

*>» 

9. 

i ^ 

Ans 

10. 

S’* X 

'^u+i x^«-r 

Ads 

11. 

a* + b^ - b* f. 

a~* + 6"^ ^ - ir^ 

Ans -(ohY^^ 

12. 


<t^Ans 1 

13. 

( "V" V "71X1'*! 

\!// a>'* 

Ans £0* 

14. 

[!(;'::-)-in* 

Ans {^>'rY 

l5. 


Ans 

16, 

3 2 7 * 5 

Prove that - -= 32 -* 3 ' 

27‘“ 


17. 

1 ^<rf‘+ >^(a* - ji)^ ^ - 3^)^^} 

4 . 

Ans ai+Vj/ 

18 . 

Provo that o'^ssl and a~*"s= -^ 






srniw. 
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19, 

Find the value of HT^ + (2a)'’^ + (4^;)“^ - 

- («*) when 


of — i 

Aub 1 

20. 

Simplify, 




Ans 2a) 

21. 

Siraplif}'^ (1 + +(1 +aT*’'’’*)“^ 

Ans 1 

22. 

(■iL J’ 

(a,*+<^ + rf)< 

Ans 1 


Exercise 19« 



SURDS. 


1. 

Shnplify 

V(18) + 4v^S + n^(32) 

Ans 15/2 

2. 

V(12)+2v^(48)-2/(27) 

Ans 4/3 

3. 

8/3 1 4V'2r+ 2 

Ans 6 

4. 

4/5 + 3/{2l)-5/(5il) 

Ans 4/5-Yi 


Hetionalise the denominators of the 

following fractions. 

5. 

4 + /2 

2 + ->/ 3 

Ans 8+2/2 -4/3-/6 

6. 

/7 +V3 

V7 “/a 

. 5 + /21 

Ans 


• *j 'V»>" 1 '/!> Aos ---- - - -- — * 

ov 4 + V o 

2V3 - 
3V2 + 2// 




Aus 9+2/l5~3v^6~3/l0 
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ALOEBUAlfAt £)iBl?,ClSES. 


Extract the square roots o£ 


9, 

3+2>/'2 

Ans 1 + V2 

10. 

7 - 4V3 

Alls 2 — V3 

n. 

9 +-(?a/2 

Ans v6 + V3 

12. 

5 -2V6 

Ans V'S-V2 

13. 

30 + 12 VC 

AnH2V3 + :V3 

u. 

95-3(V10 

An8 6V2-3V5 


♦Simplify 

* 

15. 

1 

v(7+27(ror) 

-V.5 - V2 
AU8 —— 

16. 

2 

V(fc-2V3) 

Ans V.‘3-t/ 

17. 

V(28 + lfV.3) 

2 + V3 

Ans 2 

18. 

V( 3to-10>^7) + V(32-lnv^7) 

Ai'.s 10 

19. 

<V3+V2 

2V3 ~V2 

, 8-^;3V6 

10 


Extract tlie cubic roots of 


20. 

7 + 5V2 

Aus 1 + V2 

2l. 

26 + lo-VS 

2 +V3 

22. 

l+'V . \-y 1 V3 

l+V(l+y) 1+V(1-.?/) 2 

AiiP /iVS - 2 

23. 

10 + O-VB 

Aus 1 + V3 

21 

4 r> 4 29V2 

Ans 1-42 


Find the value of 



Ex 9 to 13 and 2() to 25 are to bo worked after learning the 
equations. 



StJBDf?. 


03 


1 + v x-'i} 1 VS 

2r>. ,—7rr-“-;’+r 

1 -t \^(l -t y) 1 - V (1 - .v) * 

1 


V(1 - .V) 

1 


20 . 


Ana I 


Alls-- 

or 


■ ^ - aj^) - a + 

27. Sliew that equal to 2 

if ic iou a inultii>lo of 3 and c(iuul io -1 if » bo any other integer 

^ > 

28 . thhid a factor which will riu'-nalmc -y- 


29 

30. 


Simphfy 
2 + V3 


i^nR u.-^' + 1B'V“ < ‘KJ/ + »V" + .v'^ 




^^3 


V 2 "i" v^(2 + V b) V 2 - V (2 " V^3) 

^/■(^/ + \/ ((» y «) _ 7-^) 

V(ci+ t») + V((/ -a?) V(« + aj)-V(cf-») 


A ns 


Ans ^^^2 
-- ar“) 


a7 


3i;? 

1 . ..+ }. _ 

+ V - w^) a> V(('“- sn^} 


.Ans -- 

32. 

a-4h a-\-yfb 
c-f'sfd a — dd 

Ans 

^2ao + 2 ( lid) 
c* - 

d.'l. 

X -+ \'(x^ -h^) x — d (w* - />*) 

X V(‘1?^ - (>^) 'f + d 

Ans 

daiV^ (aj* — /!>*) 

”■—^2 

31. 

a/J'®' +A/1®+7i 

Ans 

Sflj +1 

^{l2x* + 6a?)' 

35 

V' (.1-^ + h + V {x^ - 11 + 1) - VfflT* 

-I) 

Anfi 2iR® 

+1) - vV “ 1) ^ +1) + V(®'' 

-1) 


=0 I ... +_l.„. 

;i7. W l‘ + a) 


Ana 2a7 


1 + 


1 

V(1 -tO 


Ans v'l(-tf} 




64 
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38. + -i— _ 

39. (a + V^-!)* + («-'/-1)* 

40. _- 

V2 + /2 + V3 '/2-'/2-V3 


Ana 0 
Ans 

Ans ^2 


41. 

42. 


x-'yV-i x+ijV-i ' w^+7/ 

V(«“l) • V(i» + 1) • V(iW*+» + l)- V(iP*-w + l) (aj®-*!)’! 

Ans a® -1 


43 . 


1 

(4a)i-3a?)* 




Ane 1 


(Entrance I 880 ) 


ZSxercise 20. 

SIMPLE EQUATIONS OP ONE UNKNOWN QUANTITY. 


Solve 


V t. 

.4aj +8 = 8« + 12 

ar — 4 

* 2. 

Sat-^ss.^x+3 

ajya3 

-'3, 

3fl7 + 4 = 4fp- 1 

flrs=s5 

4. 

5aj + 4® + 76 

ar =76 - 3a 

5. 

Sfp +19 s 6 jj+29 

a7»5 

6. 

4iff-8- (3a» + 4)=sO 

«r = l2 

7. 

Gar - l8a»81 — 3ar 

ajasli 

8. 

5ar24 ^ 34 + 3ar 

ar-5 

9. 

3ar-5-'(5aT + 17)«2 

ar= -12 

10. 

8a; — 10=w5ar + 20 

ar«=10 

11, 

5a-9«7» + l5 




SIMPLE EQUATIONS OP 03|p UNKNOWN QUANTITY. 65 


l2. 

r.'o + 5 -* (6aj +10) =»0 

«-5 

13. 

— S —13 -Tip 

«i=lj 

‘14. 

\ 

wo 

2m •+' h 

'“2rt+» 

15. 

7;r.-4-(3a?-ll)-(^ 

a-=-l| 

16. 

J3.c-20=15 + 20af 

a?*aa “5 

■’17. 

3'75£Ii? + *5*=2*25jj + 8 • 

a? = 5 

18. 

•fa? -7 = '2£P- 1*6 

a? 2* 18 

19, 

aj + -3x(a?-2)**5(a?- l)+4 

a? *5 

20. 

•5(a? - 7^) = -25(30? - 9) + -3(27 - 5a?) 

«?*7tV 

21. 

.T-3^=3.} + l5ar 

i 

22. 

flsa? + ms«^>a? + ?i 

arsst^-— •-- 
' 

23. 

r*2-5(2®-i)=2r 

a?=»3 

24. 

4(a?— 3)- 7(ar-4) = 6 -x 

a? = 5 

25. 

20a? - 50(3a? - 4) « 200 - 20(4a? - 5) - (3a? - 4)50, 

a? = 3 

2G. 

2a? *=» 6a? + 4^6 

4<»6 

^ = 2-6 

27. 

2a? ^ 5 ( 1 + a?) — 7 = 0 

a?= -4 

'28. 

3(a? -fj)- 4(/? - a?)—0 

a?*j» 

29, 

4(5a? - 3) - 64(3 --a?) - 3(12a? - 4 ) *96 

a? = 6 ' 

30. 

4ai+n-ll(15-a?)«li 

a?«jll 

31. 

a? —ffl)a7 

• 

a 

a?= ~i 

:r- 6+ 1 

32. 

a?-3 - (3 -'a?)(a? + l)=»a?(a?-3)+8 

a?*? 

33. 

6(a?-i)-3(a?-3)+2(afc-,5)-48 

a?*ll 
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ALOEBRAirAli EXEBCISES, 




34. 

a®* + a*^(ax + b^)(a + ®) 

a- 

_a(a* 

o 

tt** 

+ 6 * 

35. 

l 2 ® + 7(®-l)=42(®^4) 



®=7 

36. 

15®^ 3(3® - 2 ) = 45 - 5(2® - 6 ) 



® = 4 

37. 

22(2®+ 7} -14(9®-8) =:= 77(®- 11 ), 



®*7 

38. 

15(3® + 3) +16(7® - 4) -12(7® + 1 )« 480 



® = 7 

39. 

6 ( 6 .® - i) — (*7® - * 2 ) = 6*6 — *5® 


® 

1 


40. 

a{at — a) + 6 (® - 6 ) + c(® - c) - 2ab - 260 - ^ac 

=0 

® =a 

+ /) + <? 

41. 

«*® - a^—dba = - 6*® 


£C ■ 

s=a + 6 

42. 

a®® + b^Q = 6®® + a®c 



®=^c 

43. 

2(® - 4) - 3(® —12) «=33 - 2x 



® = 5 

44. 

3,3® - 4) + 7(5® 4 3)=21(43 - 6®) 



®==6 

45. 

9 (® — 1 ) + 6 ( 2 ®+7) — 2(®+ 2) =• 162 



® = 7 

46. 

15(3® + 5) - 15(2® + 7) + I 06 O - 63® =0 



®=|0 


(® — (>)(® -*• 6) - (e - w){d - ®) = 0 


cr/ 

- a7> 

47. 

® = 

c + tZ 

-a-6 


(2a + h)x = 4 a* — 3a(® - b) 


4a* 

+ 

48. 

® 

bd + & 





6« 


(® - a)* = 5a* + (® a)* 



^ '4 

50. 





51. 

(26 + 2e - »)• + (26 - 2c + »)• - (26 + 2(i+w)* - (26 

-2J- 

% 

-®)* 


iy 

f : 


A 

•=:<?—d 

52. 

(2®* -3® + 1)(2® + 1) = 4®*» '4®*-5® + l0 




53. 

22 - ® - 2(® — 1)(® + 2) =* (3® - 2)(2® — l) 



»“2 

64. 

. >.1 

(® + 2)(® + 4)+j;^=(® + 3)*4.>. ' 



»«*4 



SIMPLE EQUATIONS OF ON^UNKNOTO QUANTITY. 67 


55. (j!+l)(w + 2)(ai + 3)-(ni-i)(«-2)(jt-3) + 9(4»-2X» + l) 

£9 = 3 

- 66. (a7-8)(a7-7)0»-5)(»-C)=*5(»-6)(a—4) »==10 

67. (8j7-3)*(aj-l) = (4aT-l)*(4£9-5) « = A 

68. •5aB + *6a7 + ’8 = *75£9'^*25 

59. a:(ar + a)-ha:(«r-6)=»2(£» + a)(®-J) — 

0 ““ (I 

60. (• -<?)(« + 6)(£9 + 2a - 26) = (ar + 2a)(af - 26)(a; - a + 6) 

fl7=»2(a~6) 

61. (ai + a)(a;+6) ={a7 + a + 6)* <g = - ~ 

# 

.,62. (a f6)(a7-e)+ (& + £?)(»-a)»(c-aX'^ + ^) 

"63. (£P~l)* + (i»-2)® + («-3)®=S(£9-l)(j9-2)(®-3) (9*2 

''64 (a7 + rt + 6 + c)(a + 6-(?+«)=«*+a*H-6* + c* 4f=*£l!l£? 

a + 6 

Equations involving fractions 


65. 

aj + ; + ?=23 


66. 

» . . jf „Oi 

a»“»30 

67. 

J + ;+f + J«a7 + 17 

£9«-60 

68. 

ti 

1 

+ 

W = 1J 

69. 

•Jf+3=»f+5 

<0=17 

70. 

• 

2*9 + 4a7+^aj — f oj =■ 3a7 + 5 

£9 = 56 

71. 

'■>/ + 2 + *\V4«-l 

£9 = 4 

72. 

13|~^,r = 2i9 - 8J 

• 

£9 = 9 

73. 

4j» + 6 8c + 8 
“ ll '20“ 

»-4 
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ALGEBKAICAB EXERCISES. 


56-a ^ .1 

74, —^ - =4» +1 

m=6 

tjK na* . 1 adf _-I _ 1. 7 x 74f 

70. if + f7 


■ a~lffl-2^aj-3 5.u~l 

76. ~~ + - 

m =7 

2m - 6 m - 4 3m 

m =^13 

78. j-3-:+i=f-j-;+J 

a-=l 

t 

79. ^z7-2Y^=3»-14 

m = 7 

80. -=7+®-?"'*-^ 

m --5 

81, 2«>r5_5»-3 + 2.^0 

3 4** 

m = 3 

of» n /19 - 2m - 1 K 

82. 2m- 1 j =0 

, » = 2i- 

2m-5 Gm + 3 

S3 j. +- ^ =&®-i7i 

m = 5i 

84. ?(3m-4) + J(5m + 3)=43-5m 

m = G 

85. 5(2m + 4) + |m=m - 3 

m = 4» 

8G. -i(27-2m)=.«-^(7m-r)4) 

m= i2 

87. 5m-[6m-3{14-3m-(6-2m)}] = 4m 

m=3 

88, i(8 -m)+m-l§=|(m + 6)~; 

m»5 

80. 

m«4 

90. y-(i-,.v=5'i, 

m = 10 

_ 3m-5 ^ /125 m-7\ 

91 1,___=2®- (-^y+ 

m=-8 



SIMPLE EQUATIONS OP ONE IJNKNOWN QUANTITY, 69 


92 




93. J(i» + 4)--^3^ = 5(S-l) 


94r. .-k-Sj? 5 - 4a? 

•-.j--- 7 —»+««- 


3a? 




6 


95. 


2a? + rt a^b 3«a? + (a-5)* 


b 


a 


ah 


2x - 36 
9 C). ^ " 9 ”' 


a?~ IS 

'"0~ 


t>a? - 


= a? + 9- 


2(a?~10) 

“ 13 


07 1 _ 2a? .^O-a? 

' 32 *^ “40 ^ 


4 


98. -+aj(a?-2) = (a’-3)^ 


a? 


„4 


90 -- ■-+ (a?“ l)(a?~2) =ai® - 2a;-4 

ti 

Oa?*^-*20?-8_ (7a?-2)(3a?--r)) 

^ 5 35 ". 


101 . 

102 . 


- 2 5ar “ I T - 2 
■■"4 


3 5 ^ 


4»-17 3;-|-22aT r>/_ a?®^ 

” 9 " ■ 33 

a?-rf 5 2a?-3| 


a?\ 54/ 


a?s 2 

a?»8 

a? = 21 H 

2 i:]p 5 

» + 6 

fl?«36 


a?- 


a? = 5 

ar=6 
a? = 7 

OTcr 2 


a? «a 3 

fl?S5=3 




104 ~2.-p 4-1 _ (7a?-2)( sa?~^ 

5 • '■ ”35 

105 , 1 

2 3 ’4 e-®+^ 


* «’= 1 !S- 

» = ’a« 
»= -7 



70 


ALGEBIlAi;CAL EXEBCISBS. 


4-w lO-oj 

106. -~^—+ -g~- 

,v=»lo 

107. 

« -5 

108. = 

iXf = Z\ 

109. + 

«r=3 

no. ^+ 12-1 (3«-4)+‘.?^Lr-2H2»rlU»»-^^^ 

fljsf 2 

111. ® + -■(' +-5)-§(3 + 2«,)=l^+”-^ 


5^=J-6 

ajsaS 

I+ 3 V 1 I 

(r“4 

... lOar + i? 12 » + 2 5aj-4 

18 na»-8“ 9 

a? = 4 

■115. JL 22, 

oj - 8 » -5 

« = 10 

2flj-6 6ar-l5 

3a>-8“9»-2i 

« ==2 

, 117 ^.Z.^+ ^ 3 

a==5 

■ 118. 

24T ~ 1 3i» - 2 

aj »2 

1 2 1 

119. - 

£P~1 a»-h7 7(iw-l) 

.r=t7 

10 A 2 3 5 

a:_4 a;_2 

af a4^ 



SIMPLE EQUATIONS OP ONHiUNKNOWN QUANTITY. 71 


* fW 1 1 

121. ^-+«(b-2)=(»-1)* 

XtBsQ 

. loo 4«-2 

2»-i-* + 3»-2 

a? ■*2 

123. a + 

x + 2 

a?=e5 

124. = 

»-2 7at-2Q 

a?«8 

• , 

^25. - "— = 

b't CM € + fjO 

hd—ao 
a f~cd 

‘'m. =-! 

a; + c> aj + r> + 3 

a?«7 

-127. ■*■5=1+?.® 138 

2® + l .» + i2 

a?=*2 

’^ISS. 3^2 - 2^r - 8 = ? (7a? - 2)(3» - G) 

a=*2 

i29. -^-.+ -1. 

2i» - 3 a? - 2 3® + 2 


aj-2 (10 — 5 ar-6 
w —2 a? - 3 or — 6 aj-7 

ar = 4J 

131. 

\4aj-l/ a?-l 


a>--5 ar—7 a?--8 

a?~5 a)f-G~~a7-8 a?-9 

tt = 7 

, 2i» A 3 2a? - 8 

jlOf'), --- ~ -—- 

3a?+ 9 3a?-13 

a?s=-3 

134 9® + 2()_4«-l2 

‘65 5a?~4i ^ 

■ 

a? K $ 

,< 1 ^ 67; + 7 2a? + l9 

lui). 

007 + 1 a;+7 

a? = 3 





7a ALGEBEA7.CAL EXERCISES. 


136. 

]0ai+l7 l2af + 2 5»~4 

18 ‘iSar-lG’ 9 

®=: 4 

v'' 

137. 

ar-7 2»-'16 1 

» + 7 2»~6 2,07 + 7) 

®=*8, 

138. 

1 1 07 + 3 6 

ar-1 *2(07+1) 2(05* + ij 

®»3 

139. 

07* + ! . ® 

4o)*-l ^ 1+2® 

««• - i 

^ ' 140. 

209 + 1 1 287 -1 

287- 1 487* - 1 ”287 + i 

( 

®-=1 

^ l41. 

0}*+l g 10-87* 

® = 2 

14'2 

W* + 2»= ,, —;-2 

07* - 2® + 2 

®»2 

^ l43. 

® + i 1 _ 3 

87* +1 ® + i (» + !)* 

® =*1 

144. 

3-2® 2,'w - 5 4®* -1 

1- 287 a®'-?'^ 7-r6® + 4®* 

®sa: - 1 

« 146. 

CP ^ h fit + 6 

® + a ® + i'”® + c 

^ ah{a'\-l)-2o) 

+ h]C - CP* - 6* 

^ 146. 

* I ^ ^ 

a—^ia-b-^c) 

a 

- a® be’“ban ac-ato 


147 13) . I( a?^‘ 3)( ay-“5 )__ „ (/» + 5 )(i!P -7) _ j,„ 

® (aj + 2)(a-4)“^ ^(® + 4)(aj-6) (aj + 6){a-8) 7^*^^ 

JB = 1+Vl9 

‘•'us. _ 2 ‘ ®- 4 » 

» c a(ar + <») a(aj-<j) ^ a*-»* 

I 

149, 2ai* + 4i»* + 8aj + 16= ~~ » = 4 

3»-6 



SIMPER JK^IJATIONS OF ON# UNKNOWN qUANTlTY. 


r.3 


'^ ■ jw^-uj^ + l .T* + io-fi aj^+l7 

t ‘ -j 0?^ - ‘2 jw + n ' jw - 2 _ 1 __/p(2a? - 5) 

^ • “1;S+i“' ojT 1 ■ »+■ 1 »s+T" 


.rss2 


aPaeS 


m. 


_^_. __'_ _ 1 

{a - c‘:(» - «•) •(^» - a){ b - cj[Oj - b) (c - «){<? - bj c*) 


(w -1>)(,'» - /j)(2.u - fl) 


l53. 

l.'U. 

/ 

Ifjo 


• 

a 


. 6 


-- 

■b 


OB- 

a 

® ' 

a" 


■ c' 


1 



1 



1 1 

®- 

a 

®- 

<7 + <? 

® 

^b-c so ~h 

® 

- a 


® 

- ft 

-1 

so —b * X- 


an - ctr — l a — a -2 x -h — \ so — b- 2 


a?** - Sir®+21/r* -1 4(2® ^o'l 

* ®^ + OT^ + l + l 


QC ^ (I-*C 
ah 

^ a’^h-^c 

ii'^h 

»=-2- 


Auf 00 ■ 


* 9 Ok 

' ir .7 __. __ .._ ._. 

- 9® - 1 0 ®* - 7® - 30 ®* + 4® + 3 

118 

(®-10)(® + 1H3® + 4V 

. -. + 3® + 2 ®* - ® - 6 5® 

«+ 1 ® + 2 2 


n fiQ I 4 , 1 _ t —. 7 . 

190. jp T ,j 5 .-. jji — jj, 

'180. (*-2'Y=£1?:Li1' 

\® + 26' ® + 2i'4t26 

® + A (‘i® + 6)* 

(2®+ 3)®, , 

2»+r 


a-3 


®^2 




(i~b 

I (fj + b) 
ab 
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&LO^KAT(;|At EXERCISIS. 


163. 

'164. 

■-'iES' 

‘166. 

167. 

'168. 


469. 


.470. 


G6io + l ’ 4aj + 5 

Ti + r --^52 
I’OOJ + l •007-1 

6 - 5aj 7 ~ 2 o 5* Sar +1 _2 o7- 2?, 1 

15 " 14 ( 1 ®^) 21 "' ‘ 6 “ ■*’ 11)5 


X |(2®-3)-4f3o7 - 1) _ 

2 li(a> ~ l) “ \3®'^27 

3 + 2a> ^ + 2aj__^_ 4 jj*-2 

1+207 *" 7 V 2® ” TT^ie®’+4®* 

®* - ® +1 ® + 1 
-r— + - = 2 ® 

w-1 ®+1 

+ 2 ^ ®' + 8 .r + 20 _ + 4 ® + 6 ®^ + 6 i » +12 

®+ 1 "“®+^ ' ®+2 ®+3' ® 

®®- 7®-30 ®*+®-'^2 ®*+®- 20 ^ 

2{x — lO) - 9 4® - 16 

_A_- +_1_=_1_+ __ .1_ 


®S=:28 

® = 4 


® = 4§ 


® = g 


®=0 
w— -2i 
® = 11 


47i. 

/ 

172. 

173. 

174. 

175. 

176. 




+ 6* 

®=-- 

fit + 6 

l7-7® 8®+ 55) 

—— +-:r- f-370 ®=-24 

®+2 ®+3 3 


W+Sfl* y.. . 

fly.-- s=sV(c»C')*- 

c* + 3® ® + dc* 


1 _ 1_1_1 

11 

® —2 ®-'4 ®-6 ®-8 

(® + l)'+®_9 + ® 

(® + lj® -®^’*9“® 

Cl 

11 

5J 

/ic< 2ay ®-4rt-25 

/M .Al 

37 + 2t^+46 

« 

tP — CT w 

(5®^ + + l)(5a* + lOa^ +1) _ 

(®* + 10®^ + 5;(6»^ +i0a* + 5) 

1 

® = -- 

a 




SIMPLE EQUATIONS OF ON]J UNKNOHm QUANTITY. 


75 


177. 

«f + a / 2 af-f« + c?y 

X \ 2 i» + & + e/ 

< 3 * - ah 
^'“(f4 6 - 20 

178 . 

«* + i 2 i» _ l26 

6 «)* + 8 " i24 

a?=3 

179. 

tfio* -\-bv +c_ (Z® + 6 
px^+qx+r ~ pMifp 

i?’ - cq 
Qp-ar 

180. 

3a^)e ct^b^ {2a-¥h)h^x „ bx 

« + ^ \(t->rb)^^ a(tf + 6 ;* a 

ah 

a?== . 

a-f-h 

181. 

1k{x-¥a) n{x4-h) 

, - + -m-^n 

x + O 00 -fa 

_ 6 ?l - <7W 

^ " m ~ » 

182. 

4a:* + 4ai* + Ra* 4 1 2iB* 4 2ai 41. 

24'“ 4 2ar 4 8 a? 4 1 

1 

18.1 

a?* 4 rtaj^ - bx + c .»* 4 »£0 - b 
a?* - ax^ 4 iaj 4 * x^ - ax-f b 

i 

09= ' 

(S 

OO 

x*-l a;4l , 

— 1 ^ aj* 4 2a?* 4 2ar* 4 *2jt? 4 1 ~ “ 

x-5 

185 . 

X ii?4l^a?-8 

a?-2 a?-7^a?-l «-6 

Ans 4 

18G. 

Equrations involving surds 

V {aj - 9) ^ 2 

a?«13 

'187. 

-/(a? 4 0) = 2i/ ai — 3 

j 

a?«=*l6 

ies. 

(4aj) 4 (4ar - 7) =? 7 

a? = 4i 

139. 

'/(.V4l2) = 24 V^.T7 

47 = 4 

190 

V(w-l6)4\/'a? = 8 

a ^25 

191. 

V(a?4l4)4V'(a- 14) = 14 

• 


192. 

(3aJ4 4)'^-«2 

• 

ara4 

193. 

4 (2«a? 4a?*) = 6 - a 

24 




76 ALGEBRAICAL EXERCISES. 


194. 

\/‘i« + il):=10- >/'(«;- 9) 

a^ ■« 25 

‘195. 

V(.r-5)«.6-/(a + 7) 

a) --- 9 

''l9G 

(4w + or) =» 2'/(n + jp) - VaJ 

(n - m)® 
2ni - fi 

107. 

H" 28 )('V^iP + 0) ^ (V^jj +4)tv^iw -i 38) 

X- li 

> iy«. 

V(5 + «,) + V»= 

»■= 4 

'199. 

V (a? + Imn) = %u - V.v 

- n)^ 

• 200. 

3«t-i vf(3a))-l 

' 2 

\ 

«r = 8 

*'201. 

ViO- ■/2 = V’(aj - 2) 

a? -2 


-/(a? - in) + V{» - 11 ) = V{r/i - u) 

XBSJU 

«03. 

(12 + aJ)“ = 2 + aj^ 

,'»e=*4 

^204). 

V (ai + lu) + >^(10 + n) =/^ 


. ^205, 

V.4.-v'(,-A-.-.-)- \/(,-J.) 

ah + ac 

x ~ ->- 

b~c 

*‘'“206. 

'/(o?* + 40) «= ar -f 4 

m=.'^ 

♦ 207. 

(5ar + 10)^ (Sa;)^ + 2 

X — s}'fi 

%‘'’208. 

'^{'■’ + ■"> + ''* = 7(3^) 

(B = 1 

^ 209. 

(3ffl^ + 6)* = 108 + 9Jr 


'"210. 


a? 35C >^5 

i 211. 

+ /^ jff + -v^/)* 

»=?Va 

. 212. 

yf w~ 5 - 7- Vj? -12*0 

«?= 2l 




SIMtl.E EQUATIONS OF ONE UNKNOWN QUANTITY, 77 
213. 15 + V^4a? + l = 16 

' 214 2 = 0 aJ=.9 

__ 

•"2i5' ^2^/'»p^ 1 d7s*4 

2l0, = 7 — V^(®* — 7) flf=:4 

^2l7. a?+V(8aJ + »*)=4 ♦ aj«l 

218. V(4 + ar) = 2’V'(at*+32a7 + 4) «, = ! 

211). ^{yfdoj - 3) l^sS 


220. V® = \^(w + l) + "■, 

V® 

^221 V®-V^^xA(2 + flj) 


222. v^.®-2)* + -iV® = lS 
, Vfj V (® + 2) - V r» Jci 

224. a/ (®* + m^) + w = /) 

^20. (5 + ®)-+ (5 - ®)* - 2V® 
259 - lO® 


22(5. M^® — 4 = 


V® + 4 
:iG 


m. ^(0,-9)= 

J28. V® + \^(® + ?rt) ~ 


2 m 


V (® + m.) 
I29' 5 4* 'v^“ 4) ** 3 

y ® - 2 1 


:30. 


V® + 3 V®’t2i 


31. V(405 + ®) + V(af. + ®) = 2 v^(® - 2,0 


®=*J 

x~\f 2 - 1 

®»0 


®!^4 


®«»25 


® 25 


® 535 20 

0-3:9 


\/L^ 


11a 

" «' 
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232. 

^/’;c + V^«r-V’(l“- a) 

»-JS 

233. 

If OB - C =* f (1 - ca) 

£|;=:64 

231. 

1 J_ 

(a + ») +6a» + 5*)-’" 

a»~b^ 

a> = _. 

oa 

235. 

{px + Vx 


•236. 

*/ {J5x — 1) — 1 *» */ (5a? - 2) 

a? = f 

2.S7. 

V^(jE? + 9)->/a? = l 

a? = 16 

238. 

\^(ai + ll) “Va? = l 

,r«25 

( 

239, 

-/(a? + 13) =13 - Var 

07^-86 

240. 

Vaj + 2B 

aj«=4 

241. 

V(« +aj) + V^(«.- a?)=riV - x^) 


242. 

'V/*4 + V(£o''‘—^2 

X^l\ 

243. 

V \mx + 71/ 

71-h 

a/= - - 

- 771 ^ 

244. 

V^(3 + a?) — */2 =» >/a? 

x = \ 

245. 

./(a,2 + 9) = 4 + V34 - /(a?* - 9) 

07 = 5 

246. 

Tl 

2m“ - 2/7777 + 7i* 

aj=T — 

2(/i - 770 

247. 

-/(I +a? + a7*) =-2-'>/(l -a? + a?«) 

07 = 0 

248. 

yi - aj + ‘>/(l +a?)-V^(l -a?)~l 

a7=r/t 

249. 

Via?+ 7n) = 271 - V'(ai - 7?i) 

777.* +4?i*s“^ 

aj^ - 

47^* 

250. 

^/^ (fr* +4aj) - l=-a7 

' t 

a7«= J 

251. 


07= 5 

252 

+ %^») - %f(l - V«) = 

4 
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253. >/^(l+a?+a*)sS-(l-iO + i»*)^ 


as - 


1 II 

254. ■—'V^(?W'+ ip) + - ~ V(tw + fl?) = 

m JO IC- 





(t255. 

255. 

257. 


V (w* + »*) - V (m^ - «♦) =2^ 

aw-lr V(aid) - h 

V {ax) + 5 ^ n ^ 

-/(I + » + »*)+ V(1 -aj + flj*) =s;7aj 


a=p 



4wji* -p^ 
4/7* 


) 



{ 


(7* -l)5-77,jr) 

w-I 


1 


s 



258. 


^w-l_ ._A/(/)a7)“l 

-/ (/>») + 1 2 




■ 259. (2771 + a?/ + 71* = 27tt - (27/i - +7i* 


'2C0. 


V + aj) + \^(4 “ .t) 

V (4 aj) - ^”(4 - a?) 


81 

afoB — 

P 



1 + 


261 . 




262 . 


y-mf VXv) 
Vy ~ 1/ 




1 


263. 


4ax 2 b _ Z4ax - bh 
4ax-\rb 3V ax -t 86 


«?» 


96» 
49 a 


364. 


1 "“fp) _ 

1 + ^/(i - or) 


2«f5 V'^lSip+■ 1)+t^(12iw) ^ 

266 ^ 

4in - V(?7i -n) m 
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267- 




P 


269. 


270. 





274. 


275. 





fp + “V ^+{p - '/a)^:=sq^ 

I , i 

1 K J a 

(m + jj-) (m-»-) \ 

-r-+- i~' 

ajiJ a?^ 


w(121w* — 1) 
121'/?* 1 


t 





(p + .dj)^ - (2p +/??)^ 




1-2;/-- 

2+p'^ 




) 


y/1 f ai\ 1 +//« 

VVrr.^/“r-a^ 


at' 




a 


(»- +3>«*)^ - (ar- -3?^?*)- =r— 


/?■ 


= 4 


3a? + V( 4.r - j?*) 
^ - V"(4a? - a?*) 


i / .1 

(7ito + ?w* )f + (??a? - w*) '*' _ 

(?'«*? + »n*)* - (?ia? - ?»*)^ 


a? = 


a? = 


4(^?t - ni) 

a? = 2 
?«’ (/^_+l) 

27tr 


{m{o^ - a?’')^ - n{r + co)){ma> + n&) * {m{c^ a?*; - + ?i(r + a?)} 

(ma- ?/6) 

VI/ 

28a* 

a?- -^7 
a* + 4fl5 + 4 


5 . - i J ta 


(a* + a?i) + (a* - a?^) - ifi 
1 + V ( 3 a? + a?*) + . 1 ? 


f rO/ - a®) 

flj- ——. _ 

a* + 0* 


1 + V < *2m -♦- flj*) — a? 


+»aa?~l 


a'ss- 


4a(a 13) 
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,f(16» + l)-Vl6»)‘'^ 

*79. (1 - »)* - 8* - '(X + »)* 

280. ■/^ma +1) + ✓i36»)-9{V(3G» +1) - -/(S6i»)) 

9fli !"*•* + «** ^2 1 

l + i» "“6S‘ 1-i 


4»«l 




284. 


285. 




(l+»)i+l (!+«)*-1 

» + 1 . r - 1 


i + ® + ll + ffl*) 


4 


= 4 + 


1 -« + (! +»*) 






287. 

288, 


w+o?- V(2»»ai + «*) "* 

-/(m + ar) + V (?» - »)*» +®*) + 



289. 


7»4‘Ar m—flr 4 a 

v/» + V(«n-«) V'w + V(w-ii>} 




•goo. V(.y*-l)«ff‘-y‘V(y*-l), 



*9i >*, (»«+ 39«+874)i » ^ + 2i'» +61)4 


K 


n as 7ft 
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292. 

' 293, «r = a*+»‘/(i* + «* ) - a 


294. 

295. 


w* + 

-T”“' --1 

m* - (»i* + + (7w* - nY 

/aj + ‘/(«*-9) Y^o.g/V'fj^ + S)- 

\»-V^y-9T/ “ \^^{ar + ''^•■^V(«-3); 




<9 


i* — 4a* 
4a 




2w*p 

:+^ 


«=5 


PROBLEMS, 

>. « 

1. Find a number which being multiplied by S, and having 18 

added to the product, the Rum shall be 90. Aiis. 9. 

2. " What number is that whose seventh part added to Us fifth 

part will make 24 % Ans 70 

3. ^ Twenty five is subtracted from a certain number and J of 

the ren^inder is 50 ; What is the number % Ans 100, 

4. '^The twelfth part of a certain number exceeds the fifteenth 

part by 1 ; find the number. Ana 60 

Find a number from which if 8 be taken, and the remainder 
multiplied by B and then 65 added to the product, this sum divided 
by 4 shfall give the required number. Ans 41 

fi.'^Find two numbers whose sum is 70 and whose difference 
is 28. Ans 2i, 49 

7. A father had two sons ; the age of the oldest is f of the age 
of the father, anid the age of the y^ngest is J of that of his brother, 
the sum of their ages is 84 ; What ib the age of each i Ans 49, 28, 7 

8. Sham is thrice as old as Ram. Fifteen years ago he was 6 

times as old as Bam. What is Sham’s age t Ana 75 
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9, Two nomberd when multiplied together give 96 for the 
result, but when the greater is decreased by l,the product is decreas¬ 
ed by 8. What are the numbers y 8, and 12 

10. The cube root of a certain number is J of the square root; 

find the number. A-ns 3^ 

11. Pivide Bs. 14) an^6 amoung 30 persons, men and boys, 

giving 10 as each to the men and 5 as each to the boys. How many 
were there of each t Ana 16 men, l4 boys. 

12. ^ortv-iwo years liohco a boy will be seven times as old as be 

was six years binco ; how old is he * Ans 14 

13. Find a number sur-h that if 10, 40 and 26 be successively 

subtract ed fro i it, the sum '>f the third, fourth and fifth parts of 
the respective results shall be equal to 60. Ans 100 

14. A boy's was tlnce the ndmber Indicated by the clock, 

and his ^ather'^ age Was 3 .ines that of the boy. The sum of their 
ages was 96. What o’clock was it * Aus 8 

15. After A has received 12 Rs. from B, he finds that he has 47 

Ks. more than B ; they have 147 ^ between them ; what sum had 
each at first y Ans 85 and 62 

IG. A and B entered into a transaction with equal suras of money, 
B first gave 24 Rs- to A, but afterwards received from A J of the 
money he then had ; A then found, that he bad 14 less than 
what B had : what money had each at first y Ans 100 

17. Divide the number 100 into two such parts that if § of the 

smaller part be added to the greater the result is 89, 33 and 67 

18. ^ person has 10 times as many eight anna pieces as two- 
anua pieces and together they amount to 3281(6^* How many has 
he of each. APhs 640 sight an^a pieces and 64 two tmna pieces. 

19. Divide 360 Reh among Sepersons, A, B, C, so that B shall 
have twice as much as A| and C three times as much as B. 

• Ans A's 40; B’s 8o ; C’s 240* 
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20. A debt of 8, i4d was paid in florans and half crowns and 

one more of the former was paid than of the latter. How many 
florins were paid t Aiis 17 

21. Divide 48 into four such parts that tlie first increased by 3, 

the second diminished by 3, the third multiplied by 3 and the fourth 
divided by 8f shall all give the same result. A ns 6i 12, 3, 27 


22. A and B have equal sums of money. A gains 180 -Re- and B 

loses 140 Re- and then A has thrice as much as B. How much had 
each at first t A ns ^00 Re- 

23. Find a number such that its third is as much above 80 as its 

fifth part is below 80. A ns 300 

24. Two baskets were full of equal number of ripe mnngoes ; 
after 75 mangoes had been taken from one basket and 50 from the 
other there remaind just one and a half times as many in one bask 9 t 
as in the other. What did each basket contain when full t * v 


Ansllh^ 


25. Divide 240 into two parts such that g of one part togethef 

with f of the other part may be equal to 100. Ana 100, 140 

26. A gentleman starts ou a hunting excursion and has just iQ 

hours at his desposal: huw far may ho ride in a gharry which 
travels 12 miles an hour, so as to return home in time driving at the 
rate of 6 miles an hour. Aus 40 in ilea 

27. A number is divided into both p and p + i equal parts ; the 
product of the p parts is p times the product of the p + 1 parts find 


the number. 



28. A waterman finds by experience that he can with the advan¬ 
tage of a c&mmon tide row down river from A to B, which is 18 
miles, in an hour and a half, arid that.to retup fiom B to A 
against an equal tide, though lie rows back along the shore, where 
the stream is onl^ j as strong as in the /niddle, takes him just two 
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hotira and a quarter. At what rate per hour the tide runs in tlio 
middle, where it is strongest Ads 2^ miles per hour 

29. Suppose two hands of a clock (a) and (6) were together on 
Sunday noon at l2 ocluuk, and that the motion of each was such 
that (a) moved round the horary circle in one hour and (5) in 

hour, when will they bo together again for the 1st time. 

Ans 6l hours. 

30. The dihiurenco of two numbers is 54, and the quotient of the 

greater by the less is 4 ; whaf are the numbers. Ans 72, 18 

SI. Ditide 1500 -Rs- among A, B, C and D in such a manner 
that B shall get 3 times as much as A, C shall get twice as much 
as A and B together and D shall get as much as A, B, and 0 
together. Ans A, ‘a-=^100 ; B’R = 3dO; C’s = 800 and D’8a»300 

32 A person bought a pony chaise -at a certain price and paid 
the same price for the horse ; if the horse had cost 50 Re less and 
the (jhaty 150 Re- more, the price of the pony would have been only 
half that of the chaise, find the cost of the chaise. Aus 250 

3S. A carpenter is engaged for 45 days, on condition that he 
receives 5 as for every day he works and pays 4 as fine for every 
day he is idle ; at the end of the time he receives 5 Rs- 10 as. How 
many days did he work and how many was he idle, 

Aus He worked 30 days, and was idle 15 days 

34. Between 7 and 8 when will the two nands of a clock be (l) 
together (2) at right angles to each other (3) exactly opposite. 

Aus Together at 38^^^ ; right angles at 2l'|*f ; and opposite at 5f\. 

35. After rn o^eluck the hour and minute hands of a clock are 
distant d of the minute divisions from each other find the time. 

^ Ans -trf) 

36. A draper becoming insolvent* found that the sum of money 
remaiuing unrealised from his cuatothers was equal in amount to his 
liabilities, and further he finds that on iOOGBs- of the unrecovered 
money he can only get 12 as» in the rupee, and the exponcos 
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of the bankruptcy are 5 per cent on his Hablities ; if he pay 13 J as, 
in the rupee what is the amount of his liabilities t Aus 8000 Hs. 

37. A man at a party at cards betted 3 shillings to two upon 

every deal. After 20 deals he won 5 shillings. How many deals 
did he win t Ans 13 

38. Heraadrish and Kristo were plpying together, the former first 
won I2it»- from the latter and then both had equal suina ; but Kristo 
on winning back his own money and 6 more, had at last 2} 
times as much money as Hemadrish : what money had egch at first. 

Ans 36, 60 

39. A bill of 3 10 as. was paid in 4 as. pieces and 2 as. pieces 

and the whole number of coins was 18 ; how many coins were there 
of each kind. Ans 11 and 7 

40* A confectioner buys 1^ mds of sugar at 7 as. a seer and 
chana (cuidied milk) at 6 as. a seer. What quantity of the latter 
must he add to the former so as to sell the mixture {sondesh) 
at 6f as. a seer. Ans A luaund 

41. A regiment was drawn up in a solid square ; and on a certain 

emergency 1500 soldiers were taken away ; it was again drawn 
up in a solid square and then it was found that there were lO men 
fewer in a side : what was the original number of men in the 
regiment. Ans 6400 

42. Divide 80 into 2 parts such that the first divided by 3 shall 

be equal to the second multiplied 3. Ans 8 and 72 

43. A person sitting at u tavern distributed 3 pice each to those 

present there and had 7 pice left; had he 3 as. more with him ho 
could have given them at the rate of 4 pice each; how many persons 
were there, Ans 19 

44. Sham and Ram begin ti) travel in the same direction from 
Howrah by the grand I'riink Road. Sham travels 15 miles per day 
and after 18 days turns and goes back as far as Rain has travelled 
during the 9 days i he then turns ag^in and pursuing Earn overtakes 
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him at the end of 36 days from the commencement of their journey. 
How many miles Ram travelled in a day t Ans 10 miles 

45. A confectioner buys su^ar at 6 as. a seer and ckana at 8 as. 
a seer : in what proportion must he mix the two to prepare his 
sondesh so as to gain 20 per cent by selling it at 9 as. a seer t 

^ Ans 1 : 31 

46. A person started at the rate of 3 miles an hour to walk to 
the Howrah railway station in order to catch a train, but after he 
had walked one third of the distance he was detained 15 minutes 
and was o^iged in consequence to walk the rest of the way at the 
rate of 4 miles an hour. How far off was the station t Ans 4| miles 

47. A grocer has two sorts of sugar, one sort worth 8 as. a seer, 

and the other worth 10 as. a seer ; from these he wants to make a 
mixture of 2 rnaunds worth as a seer. •How many seers must be 
take from each sort. Ans 32 seers and 48 seers 

48. Soodeen and Hurry start in different directions from a certain 
nlaco in th® circumference of a circular island. Soodeeu travels 5 
miles an hour and Hurry 7 miles per hour always keeping in the cir¬ 
cumference. Soodeen wants5 miles of being halfway when he meets 
Hiury. Required the circumference of the island. Ans 6o miles. 

49. A locomotive engine Alexander sets out from Howrah to go 
to Jamal pore, at the same time that another engine Napoleon sets 
out fioin Jnmalporo to go to Howrah ; 'Alexander arrives at Jamal- 
pore 4 hours and Napoleon at Howrah 9 hours after they met on the 
way ; how long did each take to perform the journey. 

Ans. Alexander 10 hours ; Napoleon 15 hours. 

50. Shoshee and Khetter play at marbles, Shoahee wins half of 
Khettev’a and then Joses 5 when he finds that he has a» many as 
Klietter had at the commencement oft the play ; how many had each 
at first if they had 50 between them^ Ans Shoshee 20, Khetter 30. 

51. The manjee (helmsman) of a boat of 8 oars weighs 1 md. 
32 Srs. The average weight ol the crew exclusive of the manejee 
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is greater than their average weight inclusive of him by 2 srs. What 
is their .whole weight i Ans 19 rnda 32 Srs. 

52. Saroda, who travels at the rate of 8 miles an honr, starts from 
Ooloobaria to go to Ghatal a distance of 50 miles while another 
Barada starts at the same time from Ghatal to come to Ooloobaria, 
bis rate of travelling is 6 miles an houi;. Saroda when went a certain 
distance from the starting point recollected to have left his hag 
in a shop at Ooloobaria and therefore turned back and on arriving 
at the place from which he started, again continued his journey ; 
they arrived both at the same time to their destination. At what 
distance from Ooloobaria did Saroda at first travel * Ans miles. 

53. A steamer was seen to pass by Dacca when the mimito-hand 

of a clock was at right angles to the hour-hand for the first time 
after 10 A. M.; when it arrwed at Naraingunge, the minute-hand was 
opposite to the hour-hand after ii A. M. The rate of the steamer 
is eleven miles an hour ; find the distance of Nariangunge from 
Dacca by water. Ano l5 miles. 

54. A man had a certain number of oranges, he sells ^ of the 
number and 2 more to one person ; J the remainder and one more to 
a second person ; | of the remainder and 3 more to a 3rd person, 
after which he had 3 with him ; how many had he altogether. Ans 50. 

55. A ship’s crew sailed with provisions for 3o days ; after being 
at sea 20 days they encountered a storm in which they lost 6 men 
and 2 days after the storm, they took on board 18 persons who had 
been wrecked and were without provisions ; they then found that to 
make their provisions last as long as was intended, each person’s 
daily allowance must be reduced to f of what it had been before ; 
how m||0/ persons were on board when the ship set sail t Ans 61. 

56. A fish was caught in tha river Tista whose tail weighed 9 

seers , his head weighed as mulh as his tail and half his body, and 
his body weighed as much as his head and tail together ; find tho 
weight of the fish. « Ans 1 rad. 32 seers. 
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57. A ship sails ivith a supply of biscuit for 60 days at a daily 
allowance of one seer a head ; after being at sea for 20 days she en¬ 
counters a storm in which'6 men were washed overboard and damage 
sufferred that will cause a delay of 24 days and it is found that each 
man’s allowance must be reduced to of a seer. Find the original 
number of the crew, Aris 40 

58 An officer in drawing up his battalion in the* form of a solid 

square finds that he has 6 men too many, and that he would want 19 

* 

men, to ^croase the side of the square by one man ; how many men 
were there in the army * Ans 150 

59. An officer can form the men of his regiment into a hollow 
square 8 deep. The number of men in the regiment is 1024. Find 
the no of men in the front of the hollow square. Ans 40 

CO. A colonel wished to form a solid square of his men. The 
first time he had 39 men over; the second time he increased the side 
of the s(juare by one man^^ and then he found he wanted 50 men to 
complete it. Of how many men did the regiment consist, Ans 1975 

61. A person walked out from the Oriental Seminary to the How¬ 
rah Station at the rate of 3^ miles an hour and then walked along side 
of the railway to Bally at the same rate and on reaching the Bally 
station had to wait 6 minutes for the train '.vhich was then 3 miles off, 
and was proceeding towards Howrah.. On arriving at the seminary 
which was a mile from the Howrah Station be found that he had been 
out 2 hours 35^ minutes. Find the distance of Bally from Howrah. 

Ans 6 miles. 

62. A stone is thrown into a well, and it is observed that IJ" elapse 

before the sound of its striking the bottom is heard j n^lecting the 
time occupied by t^e transmission of the sound, find th e de^th of the 
well. Having given that 8 = 16*1 xy.*, where s = space in feet described 
by falling bodies from rest, on the surface of the earth, and t»time 
in seconds occupied for the descent, Ans 36*225 ft. 

L 
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63. In passing over 180 ft. of the Chitpore Rond the forewhcel 

of a barouche had to make 3 turns more tliaii the hind wheel and the 
periphery of the first is S ft. less than that of the 2nd ; find that of 
each. Ans 12 ft. , 15 ft. 

64. Two workmen A and B were employed together for 50 days, 
at 5 shillings per day each. A spent 6d »day less than B did, and at 
the end of the 50 days he found he had saved twice as much as B, and 
the expense of 2 days over. What did each spend per day * 

Ans A 50d, B 56d a day. 

65. A hare 50 of her leaps before a greyhound, takes 4 leaps to 

the greyhounds three ; but two of the greyhounds leaps are as much 
as 3 of the hare’s. How many leaps must the greyhound take to catch 
the hare t Ans 300 leaps, 

66. Divide the no ll6 into 4 such parts that if the 1st be increas¬ 
ed by 5, the second diminished by 4, the 3rd multiplied by 3, and the 

4th divided by 2, the result in each case shall be the same. 

Ans 22, 31, 9 and 54. 

67. Kadar and Boykanto began to trade with equal sums of 

money. In the 1st year Kadar gained 40 Its. and Boykanto lost 40 ; 
but in the 2nd Kadar lost J of what he then had and Boykanto gained 
a sum less by 40 Us, than twice tho sum that Kadar had lost; when 
it appeared that Boykanto had twice as much money as Kadar. What 
money did each begin w'ith ? Ans 320 Rs. 

68. Sham and Ram being at play severally cut packs of cards 
BO as to take oflf more than they left. Now it happened that Sham 
cut off twice as many as Ram left, and Ram cut off seven times as 

many as 8hatn left. How were the cards cut by each ? 

^ Ans Sham 48, Bain 28, 

69. K person at play won twice as nmcli as tie began with and 

then lost lO-R iB- After this he Itii^st J of what remained, and then 
won as much as he began with and counting his tnoney, found he had 
80 Rb- What sum did he begin with Ans 52 ^ 
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70. A man wiahed to inclose a garden with palisades^ and found 

lliat if he put them a foot apart he should have too few by 150, but if 
he set them a yd asunder, he should have too many by 70. How many 
had he ? Ans 180 

71. A constable in pursuing a thief, who was J of a mile from him 
runs at the rate of 5 miles an hour; the thief runs at the rate of 
miles an hour. What distance will the thief run before be is caught. 

Ans miles 

72. Divide the number 75 into four parts such that the first iti- 

creasedl^y 2, the second disminished by 3, the third multiplied by 4^ 
and the dth divided by 6 may all be equal Ans 7, l2, 2, 54 

73. A ryot made an agreement with his zemindar that his annual 

rent would be 35 41s- and the value of a certain number of maunds of 
rice; when rice is 2 -U»- a maund the whole rent becomes 10 per cent 
lower than when it is 3 Rs- a maund. Find the number of maunds of 
rice which are stipulated as part of the rent. Ans 5 maunds 

74. • The interest on a certain sum of rupees at a certain rate 
of interest in one year is 405 Rs-, but if the rate were increased by 
per cent, the interest would amount to C07 Rs- 8 as. Find the prin¬ 
cipal and the rate per cent. Ans Principal 13500-Rs-, rate 3 per cent 

75. A train 88 yds in length overtook Naran walking along the 
line in the same direction at the rate of 4 miles an hour and passed 
him in lO seconds ; 20 minutes afterwards the train overtook Ram and 
passed him in 9 seconds; when will Naran overtake Ram. Ans 3J brs. 

76. A market woman being asked how many mangoes sbo had 

replied ‘tff I had as ransy more, half as many more and one egg and 
a half 1 should have 104 eggs ; how many had she ? Ans 41 

77. A man li»iys a certain no of oranges at two a peifny, four times 

as many at 5d a dozen, five tmies as many at 8d a score, and sells 
them at 3s. 8d* a hundred, gaining by the transaction Js. 6d. How 
many oranges did he buy ? Ans 1800 
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78. A gentleman walked from Calcutta to Ootterparoh at the rate 

of 3 miles an hour and returned to Calcutta by tne sa me route at the 
rate of 2 miles an hour ; it took him 6 hours to perform the journey ; 
find the distance of Ootterparah from Calcutta. Ans 6 miles 

79. A gentleman walks from a village to a railway station at tho 

rate of 3 miles an hour, runs part of the way back at the rate of 8^ 

miles an hour, and then walks the remainder in 1 hr h min. If he is 

out 2 hrs 44 min, find the distance to the railway station. 

'hi., . ■ Ansmiles 

O'*-■■'r . . 




'I 




^ SzerclBe 22. 

SIMPLE EQUATIONS OF TWO UNKNOWN QUANTITIES. 
Find the values of a aitd ^ in the following equations. 


1. 

4B + 5y=a23 ) 

a?=2 

2. 

3a + 2y = 30 

') a = 8 


+ 

It 

00 

y=3 


2a + 3y - 25 


3. 

fiat + 8y — 74= 

0 )j» = 3 

4. 

8a - 3y = 2 ) 

a = l 


10a;-3y-ifl=0 j y = 7 


5a + 2y = 9 3 

y=*2 

5. 

3» + 2y=»39) 

af*ll 

6. 

5a + 62/*l2 1 

1 a = 0 


6a - 6y=37 j 

■y«3 


8a-y=-2 J 

ry*2 

7. 

lDjB-3y = 54 

1 a=s6 

8 

3y-2a = 2l) 

a=3 


2«-3y—6 

/y»2 


4a-y=»3 f 


9. 

4ar-3ys=*20 ) 


10 

. lly-3a= 

-2 ) r a - 3 


8w + 3y ®= 4 ) 

y=-4 


10a—2y = 

-28jy=-.l 


11. 4aj-22/-60«0 

70 + l0y«2ai 


»«10 






ai = 8 
12 


43 . aa^rhyps-c 
moipy-d 




y 


12. 7 + 8y = i02 

6a+*/s»56 

cp^hd i4. 7« + 2y=:40 )« = 

6»ys=(» +l)(5y-6) ) y = 

cm^ad 


= 4 
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15. (« + 5)(t/+7) = (» + l)(y-9) + ll2 ) w = 3 

2a; + 10s*3y + l 1^ = 5 

16. (a+e)aj - = 6<? I flf = 6 

® + y«ct + & }y = a 


17. 

flj+2/=»a + 6 *) 

ftflj ^ray- 2ab J 

msa 

' y=6 

• 

18. 5 + |[=8 •» 
f + .? = 6g J 

» = 8 
y = 12 

19. 

« 

2^ 7 

ii 

o» 

20. ?i^+«=l5 

U 

}- 


oo+y x-y 

■fl '*■ "2 ' 

2) y=^> 

a — v 

+ l'*6 



21 . ^ + 


6 




20 

\y=]2 


22 . 

i> + y m-i/ „ 

-^+-.r=8 


}*■ 


20 

20 



2 - 3« 6?/ -1 

“¥“+ fa" 

2st_%^3y=2 


24. .08^ + '21y ) « = 1 

•12ito + .7y = 3*54 5 ^ = 


25. -_ ~=,1 

JO y 

U= 

® y 

27. » + 

y-i y «» )• 

^i»-y = 2 iy 

29. 2(»-3)-i(y-3)=3 >«=5 
%-5) + J^-2) = lO J ji = 8 



2j? - 3y * 6 / oj = 10 

12 

1.-5 

) A 

28. 3^» + 2y-42 •) 

f ar=4 

£ 6»-y_2l 

)y^2 

2* A? J 


30. ?ri=y+i 

3 4- 


»=4 





94 


ALGEBBATCAL EXEBCISES* 


31. 


<j(i» - y) + 6(ar+y) -1 


X *- 

ff + 6 


32. (m+n)j5=4mw + (m - n)y, (?n -»)»** 2(J» + n) (m—n) - (m + n )5 


a=m+ny^m-n 


38. (<> + m)» + (5-m)y«c 

(J + ft)ar + («-«)y = c 


c 




34. 


35. 2(£tf-y)«3(aT-4^) \ aT=r20 

l4(» + y) = ll(a + #^> )y = 2 


x^7 
3/ = 4 


86 . 


16ar + % -1 = 


128a> ^-1 8/+ 217 
8j» - % + 2 


”2arr2y +3 3ar + 21/ - 1 


07 = 0 

y*5 


37. 3y + ^-=9 a«2, y«3 

38. A(4a»+2,v)*6-i(5?/-3«) )iw=3 

il8y-lO)*J(5» + iiy) + 5 5i/-5 


39. 


2 /^ - (a - ®)^=(y - ^ i <» 


40. 


4x -* 8.V i-1 _ lOoj* -12/ - Uj7; y + 2a 7 
2 ** ^6a7V3y+3 

2V‘(6 + o 7) = 3-/(6-y) • 


} 


aj«=3 

y-2 


A1 




OlsrcSi* y -1 
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i 


42. 


/m* 
a; = { — 

* +w*Y 


V 

2« / 


+y^’ = n 

(n* 

y-{- 




2» / 

48. 

i» + yc=6 


ar«*»3 




y=2 

44. 

(a* - 6*) (3(0 + 5y) = {ia - h) 2ab 




(ib^a 

0 *^“ + (<» + 6 + c)}>y =s 5*0; + (flp + 25)a5 





a 6 06 



«=»-r , y»-f. 

a~b ^ a+b 

45. 

V(a;-3)»{'/(ii? + y) 


ar= ~3f 


25y-5a; 


y--ll 

46. 

a(»* + y*) - 5((»* - y*) = 2a 




(a** - 5*) (a* - y*) =»4a6 



47. 

Vy - V(20-«r) = V^(y-aj) 


a; = 16 


2>/^(y - a;) + 2V(20 - ») c= 5 V(20 


y = 25 

48. 

a* + ary =*45 


5 


y* + ary *36 


y =4 

49. 

a7 + y = 5 ) 

ar=3 



ai*-y* = 5 3 

y = 2 


50. 

2ai + 2y = lU 1 

w-S 



a;-y=l 3 

y»2 


61. 

a;* + y* = 13 ) 

ajs*- 2 



a;+?r = 5 } 

y=a3 


52. 

«*+y®=“5) 

a;»2 



a,-y«l J* 



63 , 

jj* - ary = 8 

x^4t 




y=2 


64. 

or* +y*«=35 

a;as2 



a + y =5 

y=3 
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55. = 

ary+ = 46 

66. +y*}(»*+y*)» J5 

21 


(®»-ary+y*): 


a* + ary + y* 


67. ^t£)i+5i!5±£^=6f 

tt> ar ^ 


3(«r-«')^ diw-g)^ 


a? = 4 
y«S 


-.A 


a»«2 

y = l 

«ers»5 

s=»4 


Sxercise 23. 

SIMPLE EQUATIONS OE MORE THAN TWO UNKNOWNS. 

1. 6^ + 2y+a’ = 12 )i» = l 

2ar + 3y +4^=20 5‘y=*2 

Sar + ^y+5^*26 Jaf = 3 

2. 6® + 8y-3««59 1 aj«!4 

2 ar — Sy + H; 3 f =23 y =6 

3ar + 2y - *=21 | « = 3 

3. 4® + 2y - ar = 20 ® = 2 

6®-7y+ 3^^«* — 32 y = 8 
7® + y —2a' = 14 ^a»4 

4. 7® + 8y-4s®31 I ®=si 
8aff + 2y+fi'*17 y—5 
a+3y+4aras32 j « =4 

6. 2u + 3y-jp=*-2 ®=-2 

3®-3y + 2ar»-4 y -2 

5® + 2y~33= -la 1 «=4 

6. ^ w + 2y + 3afa»6 |a = 45 

2® + 4y+ 2^ = 8 

3® + 2y + 8»»101 « = l 

7. 3«+4«*s57 ®*=7 

5®+3y = e5 y = 10 

2 jr-»=ii. *=9^ 
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8. 

2jt7- 

3y- 

. 43f ^ 2l 



3.J7 - 

• Oy +• bar 0 



407 + 6y - 

-«= -'22 

9. 

07 + y = 5 

J7 = 2 



07 + «== 

6 

y-3 




7 

»=4 


lO. 

3j7 -~ 

• V 

oai - 


17“ 

a: 

10^ 

3.'/ 


5s+ 


1 ajs=^4, y=:0, ar-5 

. {0 + 2 j / .‘W/ + 43' 5’.zf + 6rj ^ , 

ll.m -fj—- ——y—, ®+2^-3 = 126 , 07 = 51, y=76,«'«! 

ajs#s2,y = 4, Of = G 


12 -+^c=? — •’ 

X y y s iff ’ 


13. » +y + ^ ■= m* + n* +2>*, ar + Wi* = y + »* = s + ]p^ 

07 = + 71* +p*) — 

U. --^- = ^,-^+-=..'>0, g+-=13||, 

X y y « “ y 

15. •a7 + y-ift~5j«-y + s:=ll,y + ^-a7=»l 


<» = 3, y=4, 2=5 
07 “8,y=3,2=0 


16 . 


07 </ 2 _ . 

a ^4 ^3 

X y t . 

3 + L>+4 = ^ 


a?=y = ^=1« 


17. 



rcy = 2, 072 = 3, y2=G 


07=1, y«r2. 2=3 


19. 07y2=a, a7y<';=G, y27c ' <5, «72it’--^3 a;" l,y = 2,2 = l,ft> *->3 

M 
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20. = 6, = «rj/**=18 i»»l,y=:2,*aa3 

21. = 30; 32, »*y — 12 a = 2 , 3 /=#3 ,2 = 4 

22. —18, «y*«* = 108 » = l,y:*2, 2=3 

23. {a;+y)(y + ^)*35, (a + a:)(f/ + 2')=42, (aj+y)(.r + ^)«-3o 

i»=2, y =3, 2=4 

24. «ry«l, (y2)^«24w, («2)i=4y y = VO, ?=96 

25. 3i»+4y=19, 2y - 2 = 5, 7ar + 22 = 13 = l,y=f4,2 = 3 

26. 2(«»-y) =32 - 2, w - 32=3y - i,2iw + 32=4(1 - y) 

ar = 2, y= -3,2=4 

27 . 9afy =20(»+y), 7 «j2=12(i»+2), 8 y 2 = 15(y + 2 ) 

® =4, y=5, 2=3 

28. fpy + 20(«-y) = 0, 2 / 2 +30(y - 2)=0, 3a-22=0 

a = 4,y=5, 2 = 6 

29. w+a+y + 2=10 a=2 
2tt> + a + y + 2 = ll y=*3 

» + ?/ + 2 = 8 2 = 4 

w+2y + 2 = ll «/; = ! 

30. a+y + 2=14, a*+y®+ 2*=84, a» 2 =y* a=8, y««4, 2=2 

31. a*+y* + 2 * = 3 ay 2 and 3»i-a4'2=3w-y+a= 3 /?- 2 +y 


a—y«=«-y, 2 =ju-»> 
^32. a>*+y* + 2 * = 29, «ry+a 2 + y 2 = 26, w+y -2 = 5 

® = 4, y=3, 2—2 

33. ®ya:-|J(y* + 2*)=«(2»+a*)-f^(«*+y*) 

« aj = 2, y=3, 2 = 4 

I 9 < 

34. »+2if + 2 = 0 , («w + «)aT + (»i+y)y + (w+y)2=0, mnso-^mpy 

r 

1 11 


+ w/?2=0 «r=.— 


f 

,y= 


2 = 


(m -y)(« -y)’ * (ffi - //)(7i - 2 >)’ (m - -p) 
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35. a + —«•, a ” -^p^T -p^ 

at — »i*«*jD*, y^7n^7i^-\- m^p* + »*p*, ar = f»® + »* +jP* 

3G. 4D3^ ■= a(«+y), ojz = 5^x0 +z), ^2:» c(y + ^) 

_ iahc 2abc _ 2 ahc _ 

^~ac + 5c —a6’ ^ah-^ bcac' ab-^ ac— he 

37. «r(aT+y + 2 ) = i 8 , 3/(5+y + 2)=27, 2 (a» + 3 / + «)=»36 

® = 2, y»3, 2=4 

38. ay—+y + 2 ), y2=»»7i(a+y+ 2 ), a 2 =w(a+y + 2 ) 

mn -{-mp + np __ m» + mp + r//) + mp + «;> 

39. ay 2 =■ 7 n(y 2 — aT 2 —ay)■•«(a 2 —a»/ - 3 / 2 ) -p{aty- yz—xz) 

2np 2mp 2mn 

aT=-" y=“ , z^ - 

w-li/> f«+y »<+« 

40. (a ~«i)(+(y - w) + ( 2 —jp) *0, (w-^)a+ (p- w»)y + («»-w) 2 siO, 

pa + my + nz + n* +p* 

41. a(a + y)=l, 6(a + «) —I, e(y + 2 )=l at = n^p-m 

_1 1_1. J+2 

^■"2a 26 2c’ ^ 2a'"26 2<:’ *"26'^ 2c 2a 

fr. 

42. a + y + 2=0, OT*a+«*y+p*2 = 0 and »2yia: + m*p®y +w*»*2 

= (?x* —»»“)(«* —p*)(p* —«i*),x» = ra* —p*, y =P* “■ w**, 2 s=»i* —n* 

43. a*y2"*50, ay*2=l0. ay2*s“2o a = 5, y»=»l, 2=2 

44. »* 4 -y* + 2 ® =s 3 ay 2 , a — w* = y — « = 2 —p, a*=w —^^-(#ra + w+p) 

2 =p — + n+p) y =« —^(«i + w+p) 

45. 3af4-4y = 2ay, 4y + 32 = 3y2, 62 + 5as*4a2 

a—4, y = 3, 2=2 

.^31 f.l 2 

ay y t 6+<?-a 


tfs-r-, 2»-•,- 

^ + ai-b-c 
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47. 

A 4-i-.<f and + 

at xy yt ay yt at 

» •=!» 3/“*2, 7-e3 

48- 

a(y + t)=5i y(aj + *)j=8, t{a + y)-=9 

a=»l, y**2) ^~3 

49. 

'V'T- »»‘*’=2250 

J 

»- 2, »/ = 3, 7 = 5 

50. 

S0»(y-7)=8, ^/*(7-'»)= -9, **(«»- J)»--1 

i»«2, y*s3, 7s*l 

^ 61. 

m*(y+^)'=^^» y*(a? + 7)=i6i ayt-^ 

J>=1.2'=2^*=3 

y62. 

wyar =*: ^ (?/ + t} = l{a + t)^ K» + y) 

a' = l, y= 2 , 2=4 

63. 

ar*p*7*=s33t, ®*^*7* = 72, a*y*7* = 432 

® = 2, Jf = l, = 3 

^64. 

a*+y* + ^* — 14, iv+y4-i = 6, ar(y + '^)=5 

»»!, ys,3, 7 = 2 


55* flry*«'=sl2, orzet' — S ar«=4, y-3, ?—2,?t; 

56. »'^2y-l-3^ + 4M==27,3aff+5f/+7« + M=-48, Sar-ffi//+ IOj? - 2w = 65 
7 ar+6,y+ 5 ^ + 4ms= 63 a7-l,w = ‘2 v»J^, 7=4 

67. 1-1 = J, l+i = l, ?-i=Vs 0,-12, »--24, r-36 

xy ^ t ty 

68. (w-^jp)ar4- (p - «)y + + + -|j)7=0 

w(ai — OT*) ’Tp{y ^ p*) ■¥ n {2 ~ n*J +3»iwp = 0 
ar o.^»«rs»OT* 4 n* 4-p* - ?wn - *»/> - wjo 


59. (iP-OT) + (y-»a) + (^~p)“0, 


60. («-m)<Ky-«) + (z~p)*0 

*» mil ■♦• nyp + Mj!?» 


m{w - n) + «(^ - />) 4/»(/ -m)~0 
(n^p)x + {p - m)y = {n^m)z 

w+jp m-^p »»+ fi 

»=-2 -, i ' = -2 > *-~2 ■ 

{n ^p)x + (p - 4 (m - «)7 = 0 

• «WW, ^ »«, 7*=^ 


« 
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ZSzerolse Z%, 

PROBLEMS. 

1 . What fraction is that which becomes equal to § if I be added to 
the numerator and equal to ^ if ^ be added to the denominator. 'Ans f, 

2 . If the numerator of a certain fraction be increased by i and 

the denominator be diminitdie^ by 2 the value will be 1; if the nume> 
rator be increased by the disnominator and the denominator diminished 
by tlio numerator the value will be 3§; find the fraction. Ans^ 

3 . If^the length and breadth of a floor be increased by 

iJft and 2ft. respectively, tlio area would be increased by 40 sq. 
ft ; hut if the length be diininislicd by 2 ft. and the breadth increased 
by 4 ft. llic area would be increased by 12 ft: find the length and 
breadth of tlie flour , Ans ^ft, 6ft 

-1 A certain number of two digits is equal to 3 tfmes the sum of 
Us digits^ and if 45 he added to the number the digits are reversed .‘ 
find the nuvjiber. Ans 27 

5. A and 11 can perform a piece of work together in 6 days; B and 

C in 7 days; and A, B and C in 4 daytj; how long would A and C 
take to do >fc. Ans days 

6 . A boat sailing from Chandernagor with a fair wind, arrives in , 
Calcutta in 2 hours; and on its return the wind being countary, it 
proceeds 6 miles an hour slower than it went; now when it is half way 
over, the wind changing, it sails two miles an hour faster and reaches 
Chandernagorc sooner than it would have done bad the wind not 
changed in the proportion of 6 : 7. Required the rates of sailing and 
the distance between Chandernagore and Calcutta. 

Ans Distance 22 miles and in returning it saUs 5 and 7 miUs an hour 

7. If A and B work together, thgy can earn 9 as in 2 days ,* if A 

and C work together,^they can earn ISle. 4as. in 4 days, and if B and C 
work together, they can earn 2113. l2as. in 8 days; find what each will 
earn in a day. Ans A 2as; B 2Jas; 0 3as. 
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8. Two tramsy one 80 ilt long and the other 50fit, are observed to 
nm on parallel rails; when they move in opposite directions they are 
fonnd to pass each other ih seconds and when they move in the 
same direction they are found to pass each other in 9 seconds. Find 
the speeds nf the trains. 

Ans The faster runs 40 miles aij^d the other 30 miles an hour. 

9. A person sells 4 sheep and 5 goats for 30 Rs. and 9 sheep and 
7 goats for 59 Rs: find the price of each. Ans Sheep 5R8; Goats 2118 

10. A cistern is filled in 24 minutes by 3 pipes, one of yhich con¬ 

veys 8 gallons more, and another 7 gallons less than the third, every 
3 minutes. The cistern holds 1050 gallons. How much flows through 
each pipe in a minute t Ans 17y/j;, 

11. Two shepherds A and B while driving their cattle on a 
pasture nvere talking in the‘followiug way ; A said to B “if 5 of 
your sheep come to my flock, the two flocks would be equal in number 
whereas if I send iP sheep to yours, my flock would have only half 
the no of your flock ” ; find the number of sheep in each flock. 

Ans 40 and 50 


12. A certain number of two digits is equal to 6 times the sum 

of the digits increased by 7, and if 27 he subtracted from the number 
the digits are reversed / find the number. Ans 85 

13. A, B, C, D, E, play together on the condition that he who 
loses shall give to all the rest as much as they have already. First A 
loses, then B, then C, then D, then E; all lose in turn, and yet 
at the end of the fifth game they all have the same sum viz 32R3. 
How much had each before they began to play. Ans A Rs, B41R3, 

C2lRs, DllRs, EfiRs 

14. ^ A."* and B together can perform a piece pf work in a days, A 
and C together the same in 6 day's, and B and C together in c days; 
find the time in wliich each can perform it Separately. 


Ans A in 


2ada T> • 2 o6<j « . 2a6c , 

- r —B m - 7 —7 -. C in -r--T-, days 

ac -tbe- ah' ab-t be ~ ae o5 + uc - 6t* 
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15. To complete a certain work A requires m tiroes as long a time 
as B and 0 together; B requires n tiroes as long as A and C together 
and C requires p times as long as A and B together. Compare the 

' lip 

times in which each would do it, and prove that — . +— 

16. A person rowed l^miles down a river and back again in 8 

hours and found that it took thrice as long a time to row against the 
tide as to row with the stream. Find the rate of the stream, and of 
the boat in still water. Ans stream 2, boat 4 miles an hour. 

17. A person rowed down the i;iver Hoogly from Seram pore to 
Calcutta a distance of 12 miles. When he came down 4 miles of the way 
there occured the flood tide by which the progress of the boat was re¬ 
tarded. His rate of pulling in still water is 6 miles per hour and he 
observed that the time it occupied to row with the ebbtide was to the 
time it occupied to struggle against the flood tide as 3: IG also that the 
rate of the ebbtide is § of that of the flood tide. Find the rates of the 
ebbtide and flood tide. Ans Ebbtide 2 miles,floodtide 3 miles per hour. 

18. Two vessels contain mixtures of sugar and water ; in one there 
is twice as much sugar as water, in the other 3 times as much water as 
sugar. How much must be drawn off from each to fill a tumbler, in 
order that its contents may be half sugar and half water? It being 
known that the 3 vessels have thesame capacity. 

Ans § of the tumbler .from the 1st and | from the 2nd 

19. Two casks A and B contain mixtures of wine and water; in 

A the quantity of wine is to the wat^r as 4 : 3 ; in B the like ratio is 
2; 3. If A»contains 70 gallons, what must B contain so that when 
the two are put together, the new mixture may be half wine and 
half water. ♦ Ans 20 gallons of wine and 30 water 

20. There were two scholarships to be competed by 5 boys in a 
certain seminary, and after examination it was found that Nogender 
obtained |tbs of the whole number of marks given, Jotish twice as 
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many os Nogender got more than Ilem, who obtained 3 times as many 
as Jotish got more than Surrut; that Surrut obtained half as many as 
Nogendev, Jotish and Hem together, and Preo one third more than 
the, excess of the sum of Nogendcr, Jotish and Hem’s marks together 
over Surrut. Determine the successful boys. Ans Jotish and Preo, 

21. A end B rnn a race ronnd a two mile course. In the first 
heat B reaches the winning past 2 minutes before A. In rhe second 
heat A increases his speed 2 miles an hour, ond I> diminishes his by 
the same qaantity ; and A tlien reaches the winning post iiiiimtes 

before B. Find at what rate each ran in the first heat. 

Ans A lO miles an hour and B l2 miles. 

22. A person rows from Mongbyr to Bhagnlpore a distance of 20 

miles and back again in 10 hours, the stream flowing unformly in the 
same direction all the time and ha finds that he ran row two miles 
against the stream in the same time that he rows S miles with it. Find 
the time of his going and retiming Ans, 4 hours, 6 hrs. 

23. A, B, C, sit down to play ; in the first game, A lokcs to each 
of B and C as much as each of them has, in the second B loses similar¬ 
ly to each of A and C, and in the third C loses similarly to each of A 
and B ; and now they have each 24 Rs. What had tliey each at first, 

Ans 30 Rs, 21 Rs. 12 Rs. 

24. There is a number consisting of two digits, the 2nd of which 

is greater than the first; and if the number he divided hy the sum of its 

digits the quotient is 4 ; but if the digits bo inverted, and that number 

divided by a number greater by 2 than the difference of the digits, the 
quotient becomes 14, Reouired the number Ans 4iJ. 

25. A number consisting of 2 digits when divided by 4, gives a 
certain quotient and a remainder 3 ; when divided by 9 gives another 
quotient’^ and remainder 8. No^v the value of *the digits on ihc left 
hand is equal to the quotient wlioh was got wl^en the number was 
divided by 9 and the other digit is equal to ll\ of the quotient got 
when the number w'as divided by 4, Requited the number. Ans 71, 
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26. If 19 lbs. of golil weigh 18 lbs. in w.ater and lO lbs of silver 

ivcigli 9 lbs, in water ; find the quantity of gold and silver wcighibg 
lOG lbs, in air and 99 lbs. in water An« 76, 30. 

27. A and B severally cut packs of cards, so as to cut off less than 
tlicy left ; now the number of cards left by A added lo the number 
cut oil' by B make 50 ; also tiie number of cards loft by both exceed 
the number cut off, by 64. How many did each cut olf ? 

Ans A 11 / B 9. 

28. ^ and C playing at bowls, says A to B, ‘‘if you will give me 

a guinea T will bet } ou a crown to^lSf/ on each game, and will play 
30 games together.'^ B won bis guinea back again and besides. 

How many games did each win ? Ans A 8, B 28 games 

29. One of tlio digits of a number is greater by 5 than the other, 

When the digits are inverted, the number becomes ^ of the original 
number. Find the digit.s Ans 72. 

30. The sum of the digits is 9. Nine times one of the numbers 
they form*is equal to twice the other number : find the digits, 

Alls 8 and 1. 

31. There is a number consisting of 3 digits, the right hand one 

being 0. ♦If the left hand and middle digits ho interchanged the 
number is increased bv l80. If the left hand digits be halved and 
the middle and right hand digits be interchanged the number is 
diminished by 13G. Find the number. Ans 240. 

32. Henry challenged lloberts to ride a bicycle of 17G0 yds. 
Henry at the first heat gave Roberts a start of 60 ft. and beat him by 
4 a min. Xi the second heat Henry gave Roberts a start of 32 seconds 
and beat him by yrds. How many miles per hour did Henry run. 

Ans (2 milcB. 
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Sxerolse ZB, 

EXPONENTIAL EQl'ATIONS. 
Solve the following equations, 


1 . 

6 ' -125 


Ana 

ais=a 

2 . 

2'=*25C 


Ans 

jj=s8 

a. 


’ 

Ans 

i» = li 

i. 

3£#+s«213 


Ans 

\ 

,01 = 1 

5. 

25^--»5 


An;> 

w -{> 

V6 

4f + 2^'^‘«^24 


Ans 

a = 3 

7. 

24f+3 ^ 4»=-.80 


Alls 

Of "8 

VI. 

-¥1 

*"<«' + *■') =->At- 


Ans 


-\=320 


An.'? 

vi? — 3 


!(!"“ 




10 . 

(2*)»+(4**;» = 16 + 16x3’"* 


Ana 

£C^2 

' 11. 

*“*^=3101 anO 6*** 1320 

A ns 

*« 

a -4, 


» 12. 

—y*, and 

Aus 

a;-2, 

y^4 

* 13. 

6 ^ and 4^aslGy 

A ns 

i»=s3, 

4'= 1- 


2 ^ + 3^«ll, and y^-43' = 7r 

Ans 


y = l 

16. 

2^4»-a2, and 3^--OS'^3 

Alls 

Off-3, 

i/-l 

16. 

VS + l- =0 

1 '■ 2»- 1 


Ans 

o; 2 

17. 

•/a*.Va» a2 ; 

Aus 


n 2 

18 . 

0 !^*. aSi' + J 1 rW —2 

t 



. ««* =; ' J ^ 
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19. +---^wl50 

25'“ 

20. =:y^, aj** ist jy* 

21. 4* = 2^^^x8 and; 


i»«i2 




n»—i» 


«=!» 


22 . 

23. 

24 . 


64^ 1 

"8'“409C^ 

(6-25)x(4)*'*l 


25. 

26. I 3^. 0^ = 27 and 4 ^. 8^' =.-32. 


neai^ 

fljasg 


«al 

»«»2 


SzerolsG 26. 

RATIO. 


]. Find the miio of 12 ns to 3 Ks. Ans 1: 4. 

2. Arranfje the following ratio.s in the order of magnitude 

ry: 0, 0: 1), 8 : lO, 6 t 8 Ans J, f. 

3. Find the ratio conipoijnded of 2 : 13 and 26 : 30 Ans 

4. Find the ratio compounded of^ : », at: y and y : p Ans J 

5. What is the proportion deducible from the equaliou 

=i2fl!af Ans at: ^ : y; 2« - a> 

j 

6. Four givcfi numbers arc represented by «, jf. y inquired the 
quantity which added to each will^inake them proportionals. 

(vy-hx 
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ALGEBIUICAL B&GiiClSBS. 


1. Shew that the ratio is greater than the ratio 

fl - w : ff + iP 

8. Prove that io* + ^* : aJ*+.v* is greater than + ;//*: xo + y 

9. Shew that the ratio of* + -t 20 : xa* + 7x0* + l4xo + 8 is equal 
to the ratio jo + 5 : a;® + 3® + 2 

10. Whnt quantity must he added to each of the terms of the ratio 

An 8 


a : b that it may become equal to »i : n * an - hm 


m - It 


-1 ^ 

ratio of at^ . 


11. What is Jhe ratio resulting from the composition of ; 

a* - 5* and (« + 5}* : {a — 6 )® Aiis {a t «* + h^) : - b)* 

12 . If XU be to // ill the duplicate ratio of a : 6 and a be to i* in the 

subduplicate ratio of « + w : a-?/ then \\ill 2 ® : a^v~y : y 

l 2 (a) Which is the greater, the ratio of 2 xit + 3 : f 3 or tlmt of 
2 x 5 + C : A ns 2jp + 6 : ‘if r 4 > 2aj + 3 ; Kf + 3 

1 3 . Compound the ratios of 4l : 6, 6 ; 11 and 11 : 4 and then 

reduce the resulting rxitio to its lowest terms Ans 41 : 4 

14 Compound the subduplicate ratio of x»* : y* with the tripliato 

Ans XB* : y* 

l5. Which is the greater xo* +y* : xp-y or xr* - y* : xp + y, 

Ans xp* + y* : xB - y 

10. Find a mean proportional to and ^ ? Ans 1 

* a - 0 a + 0 

17. ll')\v is lire ratio a : a ~ 2h aftVclod by adding d to both terms 

18. Fijid the rxitio compounded of 16:5, the subtriplieate ratio 

of 8 .* 27 and the suh-duplicate ratio of IG : 25. Ans 128 ; 75 

19. If the ratios rt-XB : cx + xB, xx + xp: 2 + y and 2 +y: a-xB bo 
compounded together; shew that the rcsuitingrxttio is a ratio of equality. 

20. T\v(» numbers are in the nitix> of 4 : 7 aniTif 4 be added to 

f aebj the ixitio is that of 2 • ‘rf ; find the numbers. Ans 8 : 14 
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21. Two numbers arc in the ratio of 9: 11 and if 6 be taken • 
£ 'oin each the ratio is that of 3 : 4 ; iind the numbers. Ans 18^ 22 

22. Two numbers are in the ratio of 2 1 3; if 6 be added to the 

less number and 3 taken from the greater number the ratio is that of 
10 to 11 ; find the numbers. Ans 24.* 36 

2i. Find the number ^hich added to each term of the ratio 9; 7 
makes it i of what it would have been if the same number had been 
taken from each term. Ans 3 

24. ^f the ratios of 3(i + 2: 6a + l and of 2a+ 3: a+2 he com¬ 

pounded together, is the resulting ratio a ratio of greater or less inequa¬ 
lity, Ans A ratio of greater inequality 

25. Di/ide IS into 3 parts such that the ratio of the first two shall 

he 1: 3 aiiu that of the lust two 3 :5. Ans 2, 6^ lO 

26. What ia the proportion duducihle from the equation = 

Ans 00: a + a;* —+ 

27. Prove that a® +^ ia greater than - 6* ; a + 6 unless 

a r: /) 

28. Prove that if a:b is a greater latio than «+ c:6 + ri is a 
less ratio than a : h but a greater than c; d. 

20, Find two numbers in the ratio of 4:5 such that their diiier- 
cuce has to the ditlerence of their squares the ratio of 1 .* 18. 

Ans 8, 10 

30. Find two numbers in the ratio of 5 : 7 such that their sum has 

to llie sum of their square.^ the ratio cf 3 ; 37, Ans 10: 11 

31. Find two numbers in the i atio of 3: 4 such that their sum 
has to the diiferciic<^of their squares the ratio of 1: 3 

Ans 9; 12 

32. Find 00 so that the ratio oo : 3 may be the duplicate ratio of 

3 : 01 . Ans 3 
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33. Find .r so that the rati^6-aj; 12-a? may be the duplicate 

of the ralift 6 • 12. Ans ‘t 

34. £f=r - then «+y 

a - 6 w -(?(?- a '' 


35. Find the ratio compounded of a.® -2/® •' at* + ; 

aj* - £r?y + yy*, and aj + : a* - ?/*. ^ Ans (j? +y)* ; a;* -f 


S6. Tlie ratio of the sum to the difforcncc of two numbers is that 
of 7 : 3. Shew that if half the less ho added to the greater^ and half 
the greater to the Icss^ the ratio of the numbers so formed will be 
that of 4 : 3. 

(J (> 

37. If , then each of these ratios 

b <1 J 



pa^ + rye* + re* \ / pa^ ■‘r (p^ -i rr® 

2;G* + + ?7’* / + (jd^ + r/’* 


1 


C a^ + </c* + n 
IP + (jd** + rj^ 



) 


I 

k> 

or 


3^. If j I prove that each of these ratios 

6 d t ^ ^ + f/+/ 

3lh prove that a ratio of greater inequality is diminislied and of 
less inequality increased, by adding the same quantity to each of its 
terms. 


40. Prove that a ratio of gjeater inequality is increased, and n 
ratio of less inequality is diminished by taking from both terms of 
tlic ratio any number which is less than each of those terms. 


M, 


42. 


Ift ^ then each of these ratios 

m - « yj “ q r ~ s 

f 

^ fip-^ nth ^ hr - /?l’ em ^ a + h-^o- (w + r) 
mq np ps - qr^ nr - ms m + yi 4* - (« + </ + *) 

"riierc are two vessels A and 15 each containing u mixture of 
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water and sngar, A in tlic ratio of 3 .-4, B on the ratio of 2 : B. 
Wliat quantity, must be taken from each in order to form a third mix¬ 
ture wduch shall cqrttain 7 seers of water and lO seers of sugar. 

Alls 7 seers, %[id 10 scers, 

Szerclse Z*J» 

PROPORTION. 


Find the value of at in each of tlie following jiroportions 


1 . 

12 : 16 :: 24 : oj 

Ans a? =>32 

7. 

6 : 8 :: ai : 12 

03 sxi) 

3. 

3 • tti :: : 27 

a?=s9 

4. 

OJ : 4 :: 3C: ,r 

a?^l2 

5. 

ttiV4:ar + 2 ::aj + 8 :a? + 5 

:v — 4 

G 

4ai - 4 : 2x 3a? -h 7 : 2® + 6 

a? = 3 

t ’ 

07^ + flj + i G2(ar +1) :: a?^ - flj + 1 : GBla? - 1) 

a? =^5 

8 . 

M'aij/oxmn and f/a^np then at: m v. ^ : p 


8 (/. 

Find the 2?^^/ proportional to the nos 32, 4, 1 

Ans 8 

8 /). 

Find a fourth proportional to 2 j?, 3 <^ and 8a? 

Ans 12,v 

8c*. 

Find the mean proportional to the nos 3 and 27 

Ans H 

8 r/. 

flJ *4" ?/ 

Fibd the mean proportional between — ^ and 

»-y 

a?^ * 


f 

Aui 


If a h c \ d shew tliafc 
0(^. a: h V. C'i d : d (C^nnp«|)j^c>) 


itt + i/ 
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9i>. rt-6 : 5 e-r? : rf (Dividendo) 

It 

„ t)c, a a-b y c : c-d (Convertendo) 

9(f. »:<?:: 6 ; d (AUernendo) 

. 9t», b : a :: d \ c (Invertcndo) 

9jf. a i- h i a - h c + d : c ^ d (Compcacndo and Di videndo) 

10. « + c ; c :: b + d : d 

11. a + b : a :: c + d : c 

12. (i* ; 6* ;;(»* + <?* : b*+d» ' 

. 13 md-k-nh : h :: mo^nd : d 

14. ; a ;; 6A: —■ : 6 

m m 

15. a® + 5® .* a* - fc® .•*. <?® + : c^-(P 

16. ma + nc .’ pa + ye 7//6 -j-nd: pb + qd 

17. a + we ; 5 + w/rf o : 6 

18. + 6 : 7»5 + rt mc-^d\ md 4-e 

19. + 5 + c + <^ : 5 + rf c+<i: 

20. (a A: 6)® : a6 {c^df- : cd 

21. c?(« + c) .• <?* .V h{h + d) : d® 

^ 22. rt : c :: (a* + 

y 23. (£f+6+e + d)(£j + df-^i-c)»((» + o-5“/^)(t? + 6-c-f?) 

Cf a ; y y : m Shew that 
/v' 21i- m = y®; aj® - y* : Of.: y® - «® i 2 

t 

4: » !: OJ* ; y® 

25. 7# + 9w : 7y 4^95?:: 7fl?-9y r7y-9af 
^ 2G. a?+2y+«' : aP :• (y + »)* : a 





PHOPORTION. US 


' 28 . - 3 /*^ + »“*) = »* - y* + z*; (® + y + »)» ^‘ + .v”^ + sT^; 

+ y* + if*) »»"* + y”*+«■“*; y'^^^ips^ +y« + »«) =®a^""^+y"*?+ 

wy-^yz y*+«* 

30. If a?; y: .* f ; ?<? and m : wss/j; g' shew that Tna : ny :: pz i qw 

31, nx .mywqz: ptv 


'32. If yz and py = qw, shew that x:q:: z: p 
' 33. prove that : (cd^:: 


+ 6- ; 


If X :y = 2:w = r :s then 

i' 

■^34. ::rg : sw ' 

35. «* ; w* —ar* + ^* + r* ; y* + m»* 4- s* 

36 . f* +w* ; »•• + «* .•.' wz : rs 

37 . » - + r : y - wiw + « :; mjp - nz &qr: me + nw: y: z 


38 . If m :n\'.a^ : 6 ^ and w* : n* = r* +®* :t* -^y* prove that h) 

3^6(0+ 5) 

‘ 39 . iJi, fls; <* 3 ; ^ 5 , be in continued proportion then 

* 

^^40, If 2a+36 .• 4rt + 56 .*; 2»+3y : 4» + 6 y then a : t^x ; y 

41. There aro 3 numbers in continued proportion, the middle 

lumber il ']8 and the sum of the others is 20 ; find the numbers. 

Alls. 4, 8 , 16 

t 

42. If oj: y 3 ? ; w and « the greatest of the four, then 

y + e and x^ "tw^^ 

43 . If a? .* y w f : w shew i^dX (» - mt)* ; (y - mw,* fp* i j* ; ij^ :ky^ 


0 
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44*. If 


ff+ e 


determine tboratios a:h : c 


b a 0 — 6 

( 

Ans. 2\'/B;4 

If a : y :: 2 .* tv prove that 

45i/(»-z) / (» + y)-(* +w>) = 




46- 


- ?/ - + y* ** - 5g>t* ■» Sfw^ + 


iV* 4* j/* 


2* + M>* 




48 V ^ ”y ‘ ^ ttw : pz -fc qw 

'/)(/- ^ '• ®(«+y+«+“’)=(«+y)i«+*) 

-ii-=-?- 

5 V If 4(«+j^)(i+«-)=+i-t “y 


62.. . i-+i. !(!!!+y+f+“Ui- i 

' mx Mj/ y^'9'. p n m/ pz qw 

53. If “= ^ prove that each of these ratios 

a b c ax’^by-^cv 

64. If cc .‘ y ;; 2 ; ;: m : n shew that (ajr +» 2 r + »j|»)(y* +fo* + M*) 

« (y£o + no; + wy)(»* + r* + oi*) 

If jp : y = «w : « prove that. , 

66. (® -h»0('»* + - «)fy - n*)«(« - jb) (aj* - »i*)(y + B)(y* + «*) 

66.. ^ + S'ioy + ry* )(//«* + mn + f«i*) * 

’ I 

= (?!»**+ ji)t» + + »«y + <^*) 


11 1 1 



FKOPOaTJON. 


115 


58. :: (tfr-fxn)*; (^+»)* 

j59.v?^i!:fL±_»,,yr?.. !L:f! 


soy 


rmt^ 


soy 


mn 


60. If “~“i=T~—”® o^TTtC“ between''tf, 6 

a-h66te^a2at6‘l‘Sc * 


and c. 


Ans 2, 3, 4 


61. If?=^ ^ 


^ .i.*®*'*-^** <2*c*»e*-(a**-c*+e*)* 

62. Wnd 3 numbers in continued proportion such that their sum 

may bo 14 and the sum of their squares 84 Ans 2, 4, 8 

63, If a : 6 = 5 ; c shew that a - 26 +e = ~ ga^^ Tl £. l 


64. If a .* 6 = 6: c show that 


a e 

a + 6 + e (rt + 6 + e)* 


a-6-fe a*+6* + c* 

65. 2a : 6 :: 6 ; 2c shew a : c:: 4o* ; 6^ 

66 . If o + flf; a-ay:: 11: 7 find the value of aay Aus 9 .* 2 

■< 

67. T^ind two numbers in the ratio of 2 3 that thier sum : their 

product; : 5 : 12 Aus 4 and 6 

68 . If a : 6 : : 6 : c and b: c:: c: d shew that a + bi b-\-c : : 
6 + c; c + d 

69. Shew that a .• 5 is duplicate of the ratio a + c : 6 + c if e be a 
mean proportional between a and b 

70 . Dt^de the number n into 2 parts so that one shall be to the 

* 

other in the ratio of n; 1. 


Ans 




n 


n + i* « +1 

7l. Find the nfimber to which if one and three be successively 
tidded the resulting numbers ase in the proportion of 2 : 7 Ans - J, 
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72. If 4 quantities are praportionals and the 2nd is a mean pro¬ 
portional between the 3rd and 4tb, the 3rd will bo a mean 
proportional between the 1st and 2nd 

If a: 6s.c: d^e \ g shew that 

73 . a-" &: h • g : i e ' d ; o ; 6* VO^**^* + + r"e") : 

74. tna-i-ne-^re : nd-k-rgsaspa^k^qc^i-h : pb-^qd + lg 

75. 5* : rf* : : (a +«i6)* : (e + : r «* - .• e* - d* 

f 

76. If'a* +c* : a6 + cd«soi + cd : b* +d* prove that a b^c : d 

frtf r£ ^ ^ a-l .. 

77. If j---g prove that ^ = 


-ft -Ti. .1 (ffi—n)(m-*w) 

78. If w : « : ^ ; prove that - ^ + 


79. If the duplicate ratio of o+o to 6 + 0 be as a to b and if a and 
are unequal prove that c* «*a 2 >. 

Wl® B® 

89. If w* .* y* =»»: w prove thet + -= -;-r(m* +w*) 

®*-'‘ that (172a+ 3374 +239c) 


81.'' 


(«+y+^)»17(fl + i-t o)f96B-t 59y -110^) 

•„3a; + 3ff-e 3r+?ar-“y 3y-f32-a» .. .B + i/-f2 

, If-——/— = - / a«-f--prove that— 4 — 

60 + 0-0 6 c+ 0-6 66 + c-o 


a + ^) + <? 


6a» + 10y + U2 
4ci + 14^ + 12c 


$3. l£4i + *=2y; j»+y = 22 / y + 2»*2jp prove thataia»y «2 


84. If 


2y-£^ 
2 w+J» 2»+j3 

4im+38n+47p 

m+»+p 


22-^17 
2p + m' 


shew that 


2l(j» + 2j/+32) 

ttTg¥i 
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85. p„ye that 

Oj-y W-Z ^ y-«- l+yar 

2(^ + 2y+ *)(9'»+l6J + 17o) 

» 3(o + & + c}(7af + 18j/ +12«) 

If a: b=se : d-e : /shew that 


87^/ c* -a& + i* .* + : cd-~ad’\rhe 

■ 

oo »»o-ne_ _ wi«35 -«(? -15<?_ m(« + e) -«c 

• \i^“’ ^ _ '^_y - ^ nd^pf^ m{h +/} - tid " 

89. - V(c^ce) + e'^ : - >f{hdf) +/'^ ; * (-/t^ + V^c + 

; {'s/h d + *^f)^ 

t>0. a + 6 : <f-f fi?;: a*(p-rf) ; o*(fl5-6) 


3 


,fl 


wi 


91. If ^ ~n **■ ^ V’(wm) . . 

= v{{fl5 + c+»t)(6+ «?+»)} and (a*+^y*+m*)(6*+ + «*) 

»(a6 + c^?+«m)* 

i,« Tj. asif+hy ct^-nto hy-\-cz . » , 

92. If -—7--=a7 + y + « find ai, w, 3 

cz by aju 


*^**6t' + + a6 * ^c? + «e + ai^ * * + ftc? + ab 

» 

93. Before noon, a clock which is too fast, and points to afternoon 
time, is put back 5 hrs 40 min ; and it is observed that the time before 
shewn is tojthe trne time as 29 : 105. Required the true time. 

Ans 8 hrs 45 min. 

94. A gentlemai* sitting in a railway saloon observes th<ft another 
train running on a parallel line in the opposite direction occupies two 
seconds in passing him, but if the two trains had been proceeding in 
the same direction, it would have taken 30 seconds to pass him ; if the 
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rate of the faster train be 24 miles an hour, find the rate of the other 
and the length of the quicker train. 

Ans 21 miles an hour and length i32 ft. 

95. There ore four towns situated in the order of the four letters 
A, B, 0, D. The distance from A to D is 84 miles, the distance from 
A to B ; distance from C to D : : 2 ; 3, ard ^ of the distance from A 
to B added to half the distance from 0 to D is three times the distance 
from B to C ; what are the respectiv^e distances. 

Ans AB=12, BC=»4, f;D = l8 

96. A was following B, and after a time B turned and without 

changing his pace walked in the opposite direction and in consequence 
A approached B 3 times as fast as before. Compare the rates of A 
and B, Ans 2 : 1, 

27. Two locomotive engines A and B set out to meet each other, 
A leaving the station Howrah at the same time that B left Rance- 
gunge, and on meeting, it appeared that A had run 18 miles fnore than 
B ; and that A could have run B’s distance in i5J hours, but B would 
have been 28 hours in performing A's journey. What was the distance 
between Uowrah aud Raneegnuge and the distance run by each 
engine. Ans distance 126 miles; A 72, B 54 miles 

98, Two pieces of long-cloth of equal goodness hut of different 
lengths, were bought, the one for 5 Us, the other for 6 Rs 8as ; 
now if the lengths of both pieces wore increased by iQ yds, the num¬ 
bers resulting would bo in the proportion of 5 to 6. llow long 
was each piece and how much did they cost n yd. 

Ans 20 and 26 yds; 4a8 
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Bxercifte 28. 

identiti’es. 


Shew that 

1. («* +y®)(rt* +&*)== hyY +(5ai-0^)* 

2. (ffl+y)“ + (y + «)* + (ar + ^)**(«+y + 2)® +»* +ly*+^* 

3 ®(1 ~^)(l-««)+y(l + 4a^y2; 

8(a?+y + *—a^^)(l •^ay-yz - ost) 

4. (» 4-y + «)* =aj®+y* + ^* + 3{aT +y)(« + 2 :)^y + i) = aj* +y* + ** 

4* 3£p*(y + *) + 8y* (ro + z) +32* (47 +y) + 6 ®y 2 


5. 


a g*(y* - 2*) + y*( 2 * - »*) + 2*(fl;* —y*) 
«^(y‘-+y®( 2 -») + «*(«-yj'~ 


(a+y)fy + 2 )(ar+ 2 ) 

(I., c. B. l8Bl) 


6. (o - &)(« - o)(ar - 6) + (6 - e) (» - ^- c) + (^? - a)(a - <?)(47 - a) 

7. Shew that the differenoe of the squarea of any two cousccU'* 
live numbers is equal to the sum of the numbers. 


8. (i+?)(i+|)(i+i)+i=(«+y+*)(U i+5) 


= iw+y + 2 


(P.A. 1881) 


10. (a + ^+ e)* + (a + d + <?)(« - 6 - e) - 2flft — 2a^»» 2«* 

11, (of + ^ +e)* - (ft + e - a)* - (a - 6 + ^*)* - (a + 5 - c‘)* = 2ia^e 

12 . (»+y + 2)* + (a 7 + y -2)* +(47-#' +2)* + (y + 2r-aj)« 

=■ 4 ( 47 *+y*+j*) 

13, (aj-y)* + (y-2)* + (2-4j)*^=s3(aj ~ y)(y -2)(2 “■») 



120 


ALQfiBK^IfAL SXUllOISSS. 


• 14. («i* npY + (w* - mp'f *♦* (p* - w»)® =s (m* + «* + p® - Swjwp)* 

+ 3(w® - n^)(rt® - w») 

15. (« + j/)® + (/w-f 2)* + (4 j fw;)® +(j/-»-«)* +(y 4 »*)* + (*■ 

“(® + ^ + w)* + 2{*p* +y* + +?<>*) 

16. {(4« + + (6i» - 2.y)*} ((4« + 3y;* - (6» - 2y)*} 

*= iS(4®*+y*)(5y® • 20fl>* + 48fljy} 

17. (» + y)(«-j')~{;w + y-«-(y-«r-^) + (y+ 3:->xp)](dj-y-t) 

sBt^* + 

18. (fl + 6}* + (a +c)* - (<? + «?)*- (6 +rf)*s=2(fl-«?)(« ~i + e + <^) 

19. Shew that the continued product of any four consecutive 
numbers together with unity is a square number. 

20. (/» + n+p;*+ »»'* + «* +p*s»12/««jt)(m + »+p) + (» +p)^+(w +p)* 

23. {X -y)* + (»-+ (y-«)‘‘=2{(iv -y)*(y - ?)*+(»- y)*(3 - «)* 

+ (y--»)*(» -•»)*} 

24. {(»»-»)* + (« -p)® + (p - m)* }*« 2{(«-«)*+(« -j9)® + (p - w*)*} 

25. (aj + y)’'-(a'^ +y’')®7i»y(ar+y)(a>*+ary + y*)* 

»■ (‘ - -^r*(‘-!)'■(' ■ :)"(• -IT -> 


27. Shew that the product of any four consecutive integers in¬ 
creased by l6 is a perfect square. 

} 

'.2»*«+2x8'-I6 * 

yjp iik ^ 

4 a + 32 « +2*'** 

29. (» + y+^)(«® +y® te*+fljy^)»ai^+y* + ir^+(i»y+ ye+««) 

(«*+y*+«*) 



CJONBITIONAL IWSNTiras. 



30. {my ^ + («ar - mz)* + {nz -^pyY + {mst + ny +jp«)* 

5=*(«* + w* +p^}(a;* +y* + 2*) 

31 . ( 2 ^ - 2 )"» + (2 - + («*- y r* =* {(y + (2 - <»)'"^ + (a - yr*}* 

9*1 

32. ±-j(3,-2F + (z-«rF+{aJ-y)^} 

+(^-^y ^ («- sf) 

(y ’ *)• + +(» “Vi* ^ 

3B^ (1 -«)(1+®)(1 + »*J(1+»‘^j &c. to «+i factors =l-«* 

81. {{mp +nq)a} + {mq - np)y]* - {{mp + nq)x - {mq^np)yY 

« {to* + «*) + 5 * )(»* + 3 /*) 

35: + 2 * - {(»* - 2 *)* + - »*)* + (a:»* —y*)*} “ (®+.y + 2 ) 

(» + y-2)(ai~ y + 2)'^ + « - fl»> 


fixerolse 29. 


CONDITIONAL IDENTITIES. 


1. 

2. 

3. 


Ifaj + y + 2=:0 prove that 
iB* + y* + 2»»3»y2 


•’.+ »1+£-=.3 

y2 JBZ ay 


»* - y* 


2* - 

flj.y-+y.—^-+e. 

y-2 2-07 »-y 


0 


1 ^a?(j»*-y2)*l*y(y*-a>2) + 2(2*-i»7y) = 0‘ 

5. --wy 

6. If 07^ + y^ + s*0 prove;,that (at + y + zY^2layz 

*7. If a>(y + *(« +yr^=' 2y(a» + 2)“^ prove that |(aj* +a*') 

«y* and at + y = - 2 
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ALGUBBAIC^L SXBEOISES. 


Ji, If a = 2c - 6 prove that 6 

9* If flj +i+- prove that <p* + -^s=jj* + 

^ . P ® P 

10 If «(y* y{»* -«*), shew that «* -(y+a)(y -«) 

11. If ' prove that (®+y)* =wy 

af-e y-« {w-r}(y-z)*^ 

= ?* + »* 

M2. If —'=»0 prove that + =2y‘'^ 

y-sa y-z ^ 

13. If + {2((* •+' h) -zi){as - a)"^ — 2 provtf that or ® 2(a + 6) 

14- If ffl* + r* «2y* prove that (y + r)“^ + (« + y)“^ »2(® + e)"i 

15, If = l shew that -=sw*"^>‘‘'*) 

y 

16, If »*+y*^ 2 *+ 10 * = 1 shew that 

ar + 2 m-yt 
and (»2 - y*i»)* + (®*f> + y^)* «i 

17, If 25=0+ c prove that |{o + 5 + c!)*=o*(6 + c) + 5*(o + c) 

+<?*(o + 5) 

12. If 2»ya«-/{«+y + 2 ;(«+y- 2 )(» + 27 -y) (y+ar-») shew that 

a;*=ar*+y* 

19. If c-ia(l-5*)^ + 5 (1shew that (o + 5 + c)(a + 6-c) 

(0 - b + o)(5 + c - o)«» 4a^ 5*0^ 

20. If fl* - 5o 5= »*, 5* — flc=y*, and <?* - c5 * 2 *j shew that 

+5y* + 02*»(a + 5 + e)(«>*+3/* + **), 

\i 

21. If n*p*fl;=»*(y- 2 ), wVy«?i*( 2 -ip) and w*«** =f)*(flr-y), 

shew that n*p* + +'+ m^n*p* s 0 



CONDITIONAL JDBNnTIBS. 


m. 

22. If -— -'s;! shew that ar+y**l 

m n 

23. Cf «*{»*^2»i*) = (y* + t*)*i y*(y* -2w*)=(«* +ai*)* prove that 

24. If (m* - np) (n* - wy) (p* - mn) wO prove that mT* + n"* +p‘’* 

«(m* +«• +p*)(iwnp)"* 

H* 

If «=*(» +b + c prove that 

"26^ ffl(»--2^)(«-2c) +.2?(a;—2c)(i»-2fl)+«(«-2a)(»~26) 

»(® - 2«)(aJ - 26 j(» - 2<?) + 

oa t /a*+ 6*-e*Y _aj(»-2c)(ar-26)(»-2a) 

^6. o ii«“ 

27. - «)(» - 6) + e(ie+<»)(» + 6) +«(«-«)(»- e) + +<»)(«> - c) 

■B{» + d)(® + 6){« + c) 

28. (jf - a)» + (» - 6)* + (ar- <?)* - 3(i» - - 6)(aj - o) 

• =>2(a* + 6* + c*-3aic) 

29. a* = a* + 6* + 0 ^ + 3a*(j»- a) + 36*(» - 6) + 3c*((a - c) + 6a6c 
If 2a=^a + b&c shew that 

30. (ar - fiffH-Ca? - 6)*+ («* «?)* + «* = a* +6*+o* 

31. (a>-fl)(ar -6)(ar -^?)=»aj® -f (»* +6* +o*) -aJo 

32. (iJT - a)"*^ + (ai - 6+ (ar - cF^ - ar"^ 

«sa^6<?j»“^‘(ar - «}“^.(ar - 6)“^,(ar- c)“f 

33. 2{9 - a)(« ^ 6) + 2(a - 6) (ar - c) + 2(ar - <r)(ar -») + ar* + 6* + c* 

=:2ar* 

34. 2(ar - <»)(^ - 6)(ar - c) + tf(« - 6) (ar - <?) + 6 (ar - e) ai*-^o) 

• +£?(a»—fl)(ar-6)-«6e=0 

35. 16ar(ar^ a)(ar- 6 )(a!- <?)«»' 2 a* 6 * + 2 o*c* + 26 * 0 * - - 6 * -<?* 

36. (2ar - 6)(ar- 0 ) + (2ar**j;' <?){»- «) + (2ar - 4){ar6) --ai + aa + 6c 
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ALGEBRAICAL EXERCISES. 


37. 

3ft. 


If » = a + &+i? + 


If Pi +P2 +i’3 + 


..to r terms shew that 


aj-a a-b »-c 

- •+ 5 w 

fV 01 07 


-1 


•P.“ "ai Pi* +P2* +P3* + -p/ = a’i 


and Pi * +p, * + P;/ +.p,* = 0 

prove that (or-pi)* + (»- p.^)(at- p;i)*-i-.. -Pr)“-^ 

30. If 2oF«a + 6 + <? and 24® =a® + 4 .^* shew that^. 

(fi* - aa)(5* - A*) + («* - 6®) (s* 0 ®) i- (4® - - «*) 

j ./ j Ik fj'' \ 


<0. If “(07 + V + shew that ( 07 "^ +7/"' + * 

«=(fl7*+^> + and generally (aj“^+y“^ + ^ **'2^^^'*'^ 

41. If 07® =: 1 shew that + #/*)- 3(07*’’ + y*) +1 *=0 

42. If m^aat + cy + hi:, n^cx-k-hy-Vaz, p-Aor+^y + c* shew 
that i»* + »* +p* - Zmnp =» («• + 6® + e* - '<iaho) (oj® -t y® + a® - Zwyz) 


43. 

If 

a + A- 

c A + e *■ 

® ^ "tand that a + A + e ia not 


fl + A 

6 + e 

a + c 





shew* that, a-b = c 

44. 

If 



= 5^ shew tliat W277p =0 

45. 

If 

«* + A* 

«® +r® 

A® + e® «* — 1 Ai® - 1 e* — 1 , 

^*8 

+ **^3 + 

— . »-4. . - 4- shew 

4® a A f? 


that 4 + i + \ “ 1, if o* + A® + c® is nots»0 
«J A® t*® ’ 

Ti* «! + A + c»- aAe I - A<? - (»£? - fltA , , 

46. If ---—p-provethat » + !?=. 6 

.■ ^ (!-<«;) 

47. If <.4 + .w + 6c = 1 prove thif 

(at-A)(At- g)(g-i-g) 

(i -jflA")(l - Ac*)(l - ac*) 
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CONDITIONAL T^pINTITINS. 
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48. If-——-+ssi and o-64-6» is notssO 

<i o> 0 

,.111 
then -» T + - 
a 0 c 

49 If a+v + z^^O shew fliat — — + -+ -*1 

^ ^ 2ic*+;y» 2f-^m 'Iz^-^soy 

50. If sraj —- = 3 /—~ X shew that 

5 + (' ai-<? “^a + o 

i;^i= »Tr-:»)= +-*+2»y^-i 

51 . If a;* s=a6+ «e +shew that (»-a)(i»-^(a?-o)+ , 

(« - c) +e(aj - a)(j» - ^) - 2«5<?«0 

52. If 2a SR t + 5 + c shew that (» — e)(2flff - e) + (ffl - 5)(2® - 6) 

+ (» —o)(2a7 —«) = a* + 6 *h-c* 

53. Lf (a>*+yj:)(j/*+ »? ( 2 «+a> 3 / =0 prove that + 

54. If 2* —+ 6 + <? shew that «•-(«- <i)'* -(«-.&)•- (s - c)* — 3«6r? 

55. If « = cy + 5^, + « = 5jp+a!^ shew that 

aj2 _ 3/2 e* 

* r^c*~ 

56. If or^ (y + i) =s m*, y*(at + a) = «*,«*(«+ y) =‘=7>*, aj.y« = m«;j 

shew that »i* +«*+p*+ »2«jp—0 

57. If prove that »^ + y* + «* + 2nyi 1 

(Cambridge examination papers.) 


Ct 0 c 

58. li ah ^ac-^he^l shew that**" i - 

^aho 



ALGEBRAICAL EXERCISES. 


lie 

69. If M»ny 4-p2 + ^tt, 

+ ny ^rpt shew that + ” - + »1 

65. If xy -¥$/« +WZ-1 prove that . ---.:-- + - S -- 

(^+y)(a+*) (y t-«)(y*i-«) 

J. ^ 


61 . 


If n^ry •Vz^ooyt prove that 


S.r - w* 3 y - y* 3 * - 
i-3i‘'*'i-3>'^i:^;** 


(3£-®>)(3y-,^)(3*-**) 
(1 - 3^)' (I -Sy^Kl -S**) 


63. If <j= shew that - —I—= - + ^ 
a-to c ~a c - b a 0 

63. If (a^ + bcy{b^+acy{o^ +ab)*^(a*--heyib^-aoyic^-ah,* 

prove that either a* + b* +e* +abc==0 or a”* + i”"* +e”* «s=0 

64. If <7* = ffl*+ 6* shew that (« +6+ <?)((»+6-<?X« + c-h) 

(b + o - a) = 4a*b* 

65. 2y + sab^ prove that b" = y + V(1 + y*) 

66. If af + y + r«f2<s, and »*+ajy + y*+a^ =s2fif(iK+y) shew that 
(® — «)* + (y - a)* + (« - «)* «»* 

67. V® + Vy + V**“0 Shew that 

{a>* + y* + »* - 2 (yar + + «y )}* =r 128 ajyr(« + y + z) 

68. If j — -«—-—~—shew that 

bi-C'-a c^a-^h tf + b-o 

(li) o)ar 4* (d^ fi)y 4“ to “ b)^ «»0 ^ 

(2) (a + 5 -}- [s^y + ^) + yjf i + «f) + z(jn 4* y)} 

*«2(4j+ y + z)(ajj + by + ce) 

69. ‘ If b* prove that a*b*o>((j*** + 6“** <?’'!) 



CONDITIONAL IQPNTITINS. 


1S7 


a y _i»*+a* .,y* + 6* .«*4c* 


) 70 . If -=»f = “ Shew that -—--+ , 

^ a b c x^a y-^b 


* + c 


(Cambridge papers,) 


71. If 


05 + i 6 4 <? 


05 4c* 


shew that 


a— 6 2(b-c) din —a) 

8fl5 4 9b 4 5<?»0 

72. K “ J7~ *“ ^ 

005-6 o6—c* 3c-a 

(-p 4 y 4 *) (a* 4 6* 4 e*) s* (fi5i» 4 + c^) ((» 4 i + c) 

73. If 2fliJ =» a* - 5® - c* 4 cf* prove that (c/ri 4 6e)* — ®* 

*"i(<» 4 6 4 c - c?)(a 4 4 cf - c.)(o5 4 c 4 d - 6 )(6 4 C 4 — o) 

14jiV 7 V 

74., If a4y42=-g =-g-prove that .jp4y**? 

75. If^«-ys=7ar and ar-s'—4y shew that «'»9(y-a-) 

76. If oj^ 4y® - 123« and a* -y* = 27* shew that jpy 60* 

77. If fl55a»J(«4b)(p4 9)-;?7 and c«?*= 4(<^ + ‘^)0’ + 7) 

shew that (?-i-?y f ^ 

\ 2 / {a4b-c-a,* 

78. If oaj*s»»by*«*c«® and shew that ca;* 4 by*4<^^4 

«• (4 4 c^)*ci* 

79. If ^a»«« 4 6 4c sWw that (jf - a)* 4 (jf - 5)® 4 (sp r <?)* 

— 3(fli - ci)(jtF - 5)(aF “ e) ^ 3oAc?) 

80. If aF4y«»,2*, aF4ar«% and y 4**»2|tF prove tliat a = ya=«^ 


81, If«4y4««ary* prove that 4^ — w 4 


'•1 - OF* ' 1 **y* 
2x 




l-s* 

2y 




I y* ’ 1 - ** 
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ALOEBI^VCAI. BXBRCISES. 


30^ 2^ — W2 

8 12. If-= - - • prove that each of these ratioa 

at-xyz y — ayt 


«* “ 111 

t - ^ u ^ 2 ss - + - + - 

z—xyt a y z 


(Cambridge papers.) 


I J3. If a)* + ^^»isa*, 3/*+ak'=si*, shew that 

(« + 6 + c)f 0* + + 2:^) + hy^ + oz* 

■S4. If = = shew that 

b-c c—(i a-b 

(a + 6 + e) (« + ?/ + ?)= <Mr + or 

S5. If a+ 6 + e =0-shew that e(tt* + i* - 1 ’*) *- ) 

»a(6* +c* - a*) 

, , V(a+ a) + Vfa, 

If iP= — bImw that -~T-. - {—77 -; = b 

/>* + ! V(a + i»)-V{a-ar) 

S7. If a + i4'C*«0 shew that (a*+ 6*+<?*)* + + 

— 4(a^b^ + + <:•*«* V 


58. If a^h*y b-^c^ and c =a shew that xyz = 1 

59. If a^yx^y^m and z^wy prove that tpyz = 1 

• 9 Q, If :V shew that /yflj + «j/ = «b or txy = hx 

a 0 


Sxerctse 30. 

INEQUALITIES. 

1. If a and y are any two positive integers pro'^e that iw^-fy" 

> 2xy. 

» ' , 

2. If (V, y, ^ be sttch thrt ai»y two of them are greater tl»an tlv. 

t bird, prove that 2xy + + 2y^ - a?* - y® - 0. 

^ 8. Also 2«(y t ^) + 2y>++ y) > (iv + y + zf. 



4. 

5. 
6 


CONDIT^IONAIi tEj|INTITIES. 
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Prove that («> + y + sr)* > ^7wyt unless 
Shew that a* + + <?* » ai + a<? + 6e unless a»5 = o. 

Shew that 9?®* + y® +• ir*) » (•» + y + *)*, 

7. Shew that V*» '*■ 1) values of x not less than 3. 

8. Prove that oj* -h y* + xyt{x + y -f ar). 

9 Prove that ®*-i-y“ + 2 /*aT. 

in “ n ^® + 2 . » «? + 2 , Bdj + 5, „ , , . 

10. Given that - +c. ^ - 0 ““ —u— ® whole num* 

<fj D ^ 0 

her for the value of a Ans a? at 5 

11. Which is greater 2(y + !)• or y + 2 

12. Shew that abc » {a+ h- o) (o + e - 6) (ft + e - o.) tuilesa 
a =-h*=o 


13 Whnt is the integral value of x when 6i*r- 7 ■<4JP + 3,and 
Bar1 ^ 13—a? Ans at4 

11 If 07* — u* + ft*, and y* -*(?* + 1 ?*, shew that ary Sk.( 3 k? + bd 
unlesft,a/^<=ft<?. 


15. 'Provo that 7/* + l>>w* unless «s«=>l 


IG, 


17. 


18 . 


, 07 + 2 07 »“4 . 

Given that + 3 '*= "t 


and 


ar + 1 


+ find X 


07 = 5 


Provo that xy[x + y) + yz{y + 2 ) + xz(x + ff) > Coty^ 

(jqZ =- 37 + 1 

Shew that —=—-; lies between 3 ahd 4 for all real 

« 07 * + ® +1 


values of a. 

19. If 07 be greattr than y prove that 07 * “ y** < /»'a7*“^(07—y), and 

20. Shew that (af*+y* + l)(o^ + fo^ + l) » (or*^® +y*w^ + 1)* 

21. Prove that or*+ar\v*+A*y*+y* > (a.*+y*)* 
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ALQBBIUUCAL BXBBCISES. 

Cj 


22. Which is greater(^)^ or (D* Am (?)* 

23. Which is greater a~h ot (-/o - •/b)* if a > 6 Ans a-b 

24. If » > 3 prove that >• (« +1)^. 

25. The double of a certain number increased by 7 is not greater 

than 19, and its triple diminished by S^is not less than l3. What is 
the number ? Ans 6 

26. Shew that 2(«* + «* + !)> 3i»(l + m^) unle. s or = 1 

27. Shew that a + + 4'i/(abed) unless 


S.^eroifte 31. 

ELIMTN TIONS. 


1. Eliminate n andy from the equations a+y = »», «* + y*s"«, 

Ans 2p=sr3m« —m* 

2. Eliminate m and n from the equations o+m + nr®, am + on 

•Kmw = y, aflnn«=» 2 : Ans a* - a*a-{-ay^t 

3. Eliminate x and y from the equations {aat + bi/)^*see*x^ + 

and [ay - - c*y* + rPai* Ans + 5* == e* + rf* 


4. Eliminate a and from the equations a*~y* = 5, 

Zxy^c^ Ans 5 = 2a* 

5. Eliminate a and y from the equations a* q- ^* = («+y)*=wt, 

Zxy^^n, Ans m*=:8n* 

6. Eliminate ar and y from the equations ^ay^at^ -bx, ixy 

T 5 ' ft 

■■flar + ^y, ai*+y*-=1, Ans (a+6)*+(a-5)^«2 

7. Eliminate or, y and z from the equations - + - + - «)» 

/. y ^ 


(»+l!)(s!+£Vi+?), 

z w y * \y z/\z »/\w vy/ 


Ans 
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8. Eliminate ss and y from the equations or* 

+ = Ans 

9. Eliminate J, c from the equations flf+S+c‘»OT, a* + 6*+<?* 

«= «, aft + ao + fto Ans w+2p«»w.* 

^ 2^+3^ 

10. Eliminate a? and ^ from the equations jjTTji * 

iD»-y*«=(a-6)«, + Ans o* + ft^=c^ 

11. Eliminate or, e from' the equations 


“^)(r-«)*=«* 
(®+y)(y+*)(*+a?) = ft* 


0^ 


(»® + y*)(/ "t ^*)(^’ -i- a*) = ^ 

(a* + y^) ()(i''' +• «*) * 


Ans 


12. Eliirinatt' vi^ f», q from the equations 

0 ft* fl* "*ft*''(l*'*'ft* 

An, ?+^=.V2 ' 

tf 0 

13. Eliminato h and c from the equations 

a + ft-fe+Z^sO, a(ft+o)»q—ftc, ofte0 

Ans a*+z»a* + ja+r =0 

14. Eliminate m, n,Z7 from the equations 

« 

«l® 

® _ y * 

^0 + ft'lTaTft """oTft 

IR • » J) 


aft 


aft 


aft 


aft 


. atft.a + ft. a + ft ^» + ft 

Ans « +y +e =*^ 
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ALGEBRAICAL EXERCISES. 


Bzerolae 32. 

APPLICATION OF ALGEBRA. TO GEOMETRY. 

1. ’ One side of a right angled triangle is 8 and the hypotenu.se 

$8 10 : find the other side. Aus 6 

2. One side of a right angled triangle is 5 and the difference be¬ 

tween the hypotenuse and the other side=l ; find the hypotenuse and 
the other side. Ans 13. l2. 

3. One side of a right angled triangle is 40, and the sy,ni of the 

hypotenuse and the other side =.50 find the hypotenuse and the oihcr 
Bide. Aus 41,0. 

4. The hypotenuse =5 and the l uin of the two sides = 7 .• find 

the sides. Aus a aud 4 

6. The difference of tho hypotenuse and one side =*,'3 ; .md tho 
difference of the hypotenuse and the other side==4 ; fiiu. 'he sides. 

A Ui; Ifl and 'lO 

r 

5 a. The area of a right angled triangle=24, and tliu In poteiiuso 
= 10; determine the aides. Aus g, 6. 

6. Two sides of a triangle arc 50 and 41, and the perpendicular 

from the vertex to the base = 40 ; find the base. Ans 30 

7. The area of an equilateral triaugle = 10'/3 : find its perimeter 

Ans 24 

8. The difference between the two sides of a triangle = 2, and 

the segments into which the base is divided by a perpendicular from 
the vertex are 5 and 9 ; determine the sides. Ans 15, J3. 

9. The sides of a triangle are a, 6, and e, find the 'diameter of 

the circumscribed circle , if 5=16 and e= 18 find the diameter, 

I 

and the height of the segment on the chord 18, 




Ans 


ahe 


6-i 


2 area of the triangle, 

10. In a certain lake the tip of ajbud of lotus was seen i foot 
above the surface of the water,forced by the wind it gradually advanced 
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and submerged at a distance of 5ft; calculate the depth of the water, 

^ Aus 12 ft. 

11. Find the length of a siting which is tied in one corner on 

the floor of a room and stretched so as to reach the opposite corner 
under the ceiling ; tlie length of the room =32, breadth ==24 and the 
height=9. '* Ans 41 

12. Find the radius of the circle inscribed in a triangle of which 
the sides are u^b and c ; if a = 8, 6 = 6 and c‘ = l0, 6nd the radius, 


Ans 


area 


, 2ft. 


Semiperimeter 

13. Find the siilo of a decagon inscribed in a circle of which the 
radius as 10 ; and hence shew the method of finding its area. 

Ans 6*3 nearly 

11. A l.ulder whose foot rests in a given position, just reaches a 
a window oJi wiie side of a street, and wlien turned about its foot, just 
reaches a vuiulow on the other .side. If the two positions of the ladder 

t « 

ho at right angles to each other and the lieights of the windows be 39 

and feet lespectively, find the width of the street and the length 

of the ladder. Ans 91 fli 65ft. 

15. What is the length of a diagonal of a square whose sides=10 

Ans 10V2 


l6* If 8 = semiperimeter of a triangle prove that its area 

~ a){s-l))[s— 6) where a, 6 and c are the sides, 

17. If A B 0 be an equilateral triangle and the length of AD, a 


perpendicular on BC, be a ; find the length of AB 


A 

V3- 


18. In order to ascertain the height of a steeple I measured l50 
feet from its base, '\nd found the angle of elevation of its siioimlt from 
that point to be 60^ ; what is the hdight of the tower ? 

• Ans 259, 8ft nearly 

19. From the top of a hill there are observed two consecutive 
milestones, on a horizontal road, runningj^otn the base. The angles of 
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depression are found to be 60® and 30®. Find the height of the hill 




Ans 


V3 

T 


miles 


20. From the top of a light house 200ft above the sea the angle 

of depression of a ship’s hull is found to be 30®, IIow far is the 
ship distant. ** Ans 346ft nearly 

21. The radii of two circles which intersect one another are 30 

and 25ft. and the distance of their centres*25ft./ and the length of 
their common chord. 48ft. 

22. If from one of the angles of a rectangle, a perpendicular 
be drawn to its diagonal d, and from the point of their intersection, 
lines p, q be drawn perpendicular to the sides which contain the 


opposite angle ; shew that 


23. The length of a kite string is 180 yds in length and the 
angle of elevation of the kite is 30°. Find the height of the kite. 

Anrf 90 yds 

24. A coconut tree measuring 50ft. in height and standing upon 

’level ground was broken in one place by a storm ; the broken part 
instantly inclined towards the ground so that its extremity reached a 
distance of 10ft. from the foot of the tree, at how many feet from 
the foot was the tree broken ? Ans 24ft. 

25. A peacock perched on the top of a pillar 9 cubits in height. 

A snake’s hole was at the foot of the pillar and at a distance equal 
to three times its height was seen a snake ; seeing the snake glide to¬ 
wards the hole, the peacock pounced upon it at a place yirhich was 
equidistant between the top of the pillar and the place where the 
enake wat. iirst seen; at how many cubits from th|) snake’s hole did 
they meet. ' Ans l2 cubits 

26. Two monkeys were sitting'^'on the top of a tree 100 cubits 
high, and at the distance of 200 cubit,s from the foot of the tree 
there was a pool of water. One of the monkeys gradually descended 
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from the treo and went directly to the pool ; the other vaulted to some 
height perpendicularly from the top of the tree and from thence 
leaped diagonally to the pool. Both monkeys went over the same 
space in these several ways. Required the height of the leap. 

Ans 50 cubits 

27. If A, be the sid^^s of a regular pentagon, hexagon and 
decagon respectively, inscribed in the same circle ; shew that/7*«A* 

28. ^^ Show that the area of a dodecagon inscribed in a circle is 
equal to that of a square on the side of an equilateral triangle inscribed 
in the same circle. 

29. ABC is a triangle AB = 16, AC=20,BC = 18 ; D is the middle 

point of BC, find AD. Ans 15*7 nearly. 

30. Two straight rods AB and CD each i2 ft. and 6ft. in length 

respectively are fixed perpendicularly in the ground at the points A 
and C ; two strings are fastened one from A to D and the*other from C 
to B ; fii.'d the distance of the point where the two strings cross each 
other from the ground. » Ans 4. 

31. Find the area of a quadrilateral whose diagonals are 40 and 
50 ft. and which are inclined to each other at an angle of 45^. 

Ans 500V’2 

32. A bar 14 ft. long is bent into a right angle, so that the lengths 

of the portions which meet at the angle are 8 ft. and 6 ft. respectively ; 
find the distance of the middle of the hypotenuse from the point of the 
bar which was the middle when the bar was straight. An^ 8^/2 

33 . Jtlind the area of a rhombus two of whose sides are inclined to 

* 

each other at an angle of 30^; the side being 20 ft. Ans 200^ ft. 

34. A person ^tood on the top of a hill J a mile hi^b, from the 

sea level and observed the radius of his ol&ng to he 63 miles; re* 
quired the radius of the earth. * Ans 3969 miles 

35. Find the side of a pentagon inscribed in a circle the radius 




of which is 16 feet / and hence shew the method of finding its area 

Alls 18. 7 feet, nearly 

36. Two roads AB, AO diverge from the same town, making with 
each other an angle of 45^ / the length of the road ABswdOx/'S and 
of AC = 70 miles ; find the distance of 0 from B. Ans 50 miles 

37. A crow wishing to quench its thirst came to a vessel which 

contained 28 cubic inches of water. The crow being unable to roach 
the water picked up several small stones each | of a cubic inch in size, 
and let them drop into the vessel until the water came to the tojo of the 
vessel. If the size of the vessel^was such that it w'oiild exactly hold 
73 cubic inches of water, find the number of stones dropped in by the 
crow. Ans 60 stones. 

38. The light of a light house on the Alguada reef is 120 ft, above 
the sea level and a spectator's eye G ft. above the same datum ; find 

the greatest distance in miles at which the iight is visible. 

Alls 16 miles nearly 

39. Find the height of a tree by the help of a mirror, by^a bucket 
of water or by an artificial horizon. 

40. The sides of a triangle are 13, 14 and 15 ; find the perpendi¬ 
cular on the side 14 ; in how many ways can you solve this problem v 

Ans 12 

41. ABC is a triangle AB=s4, 110=5, AC = 6, ADis the lino 
which bisects the vertical angle ABC ; find BD and DC. 

Ans 2 and 3. 


42. If r he the radius of the inscribed circle of a triangle whose 
sides arc b and e andXi the radius of the circumscribed circle, prove 

that 2 Br « 

43. ABOP is a quadrilateral inscribed in a circle, AB=/{, BCs^, 
CD*<?, AU=3<?/ find the two diagoi 2 ,als, 

A *ri j/[ac-\‘bd){a(l^-be)\ i/{ac^rhd){ab-\-cd)\ 


Ans AC 


’VC 


ab -^cd 


■). BD- VV 


ad -I* be 
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44, From the preceding ex shew that the rectangle contained by 
the diagonals of a quadrilateral figure inscribed in a circle is eqiitil to 
both the rectnngk'o contained by^its opposite sides. (Ptolemy’s theorem 
Euclid Prop. I) Hook VI) 

45. If .?=asemipcrimeter of a quadrilateral inscribed in a circle and 
if b, c, d arc the four sideg^ prove that its area=s 

V a - a){s - Ij)(s - ’-~d) 

10 If a quadrilateral, whose sides are a, 6, <?, d, is capable of hav¬ 
ing bo% a circle inscribed in it and one circumscribed about it, prove 
lliat its aYci\ = 

47. Having given that two points, each 10 foot above the surface, 

cease to be visible from each other over still water at a distance of 8 
miles, find the EarLli^s diameter, Ans 8418 miles. 

48. Tlie sides of a triangle are a,b and r?,lind the magnitude of the 
escribed ci'clc which touches the side e and the other two produced. 

. area of the triangle , . , 

Ans vadiiis =-where «»scmiperimeter of the 

^ ^ df, 

triangle. 


Szerolse 33. 

ADFECTED QUADRATIC EQUATIONS. 
Solve the following equations, 


1. 

«r* —Sjo = - 2 

® = 1 or 2 

2. 

a>2 +ir=12 

® = - 4 or 3 

s. 

-j- 4® — l2 

® = 2 or - 6 

4. 

- (flj + A)® =56 - ab 

, (B-aovb 

5. 

— 4r?® =* - 4o* 

'• n 

®=2£* 

6 . 

l2®® — 7® -k 1 =»0 
« 

® = J ori 

7. 

- [W + 3(t*)®=* - 6 

2 3 

® - or - 
or tr 
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8 . 

9. 5<o® - l2aT + 3 = l2 

1(). (w* + 4- 2-/ + 2af +1) = 47 

11 3»*-2a? + '/i3aj* —4:»-6)=l%+2i» 

12 . x^-^l'^0 

13. ap»-l=0 

14. + 




i» = l or 


or ^ 

»—3 or - ^ 
a? = 5 

01 = 3 or - 

r "■ V2 

-l^^^ (-3) 

“2 

"= 2' 


15. Form an equation whose roots arc 4 and 6, Ans oj* -9«= -20 

16. Form an equation whose roots are a and 6, 

Ans ix^ •(a-k-b)ji!=-ab 


Szerclse 34. 

MAXIMA AND MINIMA'’, 

1. Divide a given number 8 into two such parts that their pro¬ 
duct may be the greatest po.sfible, Ans 4 and 4 

2. To find such a value of .v as may make ,--a 

^ (« + 8)(o? + 2) 

maximum. Ans a = 4, 

♦ *‘The problem.s which relate to the maxima and mirjima, or the 
greatest or least values of variable quantities, are among the most 
intere.stingt,in the mathematics ; they are connected with the highest 
attainmeKts of wisdom and the greatest exertions of power ; and seem 
like so many unmoveahle columns erected in the infinity of space, to 
mark the eternal boundary which '■Separates the regions of possibility 
and impossibility from one another/' 

2ad Diss Eiicy. Brit. 
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3, For what value of so the expression p - (aj -6)* a maximum. 

Ans id=:6 

4. To find such a value of a as will make :r , a maximum 

4 S l + an* 

Alls AT = 1 

6. Divide the number*!6 into two such factors that the sum of 
their squares shall be a minimum. Ans 4 and 4 

6. What fraction exceeds its square by the greatest possible 

mimbdl. ' Ans 

7. For what value of as the expression m + +wic*) 

a minimum. Ans 

8. Determine the greatest rectangle that can be inscribed in a 
triangle. Ans The greatest rectangle is that whose altitudethe 

altitude of the tiianglo. 

9. Of all right angled triangles of the same area, find that the 
sum of wjiose legs is the least possible. 

Ans When the two legs are equal 

10, Of all triangles upon the same base Sft and having the same 
perimeter of ISft^ find that which has the greatest area. 

Ans An isosceles triangle whose equal sides are each 6ft 

It. Inscribe the greatest rectangle in a semicircle cf which the 
radius = 2. Ans The rectangle whose sides are 2\^2 and ^2 

12 Of all squares inscribed in a square whose side = Sft. find that 
wdiich is the least Ans The square found by joining the mkldle 

points of the sides of the given square. 

13. Find the least triangle which can he described about a given 

quadrant Ans When the triangle ii isosceles. 

■t 

14. rin4 for^what value of #9 the expression be¬ 

comes a maximum 

*2/>* 
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15. In a given circle of which the rn(lius=s4, inscribe ihe greatest 

rectangle possible Ana A square whose sides are 4V2 

16, Find that number which being added to its reciprocal, the sum 

may be minimum. Ans 1 


17. Find the value of oo when 

iir 


IS a maximum 


Ans ar 


m 

2 ‘ 


18. 


Find the value of js when i 


s maximum 


Ans X 


2 am 
lu - n 


19. Find the height at >vhich a lamp should be placed so that the 
greatest quantity of .light may be thrown on a boid; placed on tlie 
table, at a given horizontal distance of 4 feet. * Ans 2'/‘I ft. 


20 . 


Find for what value of » the expression 


- H^),o 


mum. . n 

Ans 

m 

21 . Divide the numbei 16 into two such parts that if the square 
of one of these be subtracted from their product, the remainder is the 
greatest possible. Ans 4 and J2 


^ This problem is for Ihose who have gone through trigonometry, 
I have placed this here at the request of many F. A. students for its 
practical utility ; students during their night studies and workmen gene¬ 
rally will find this useful. 
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Bxerclee 35. 


OALCUT-fA UNIVERSITY ENTRANCE PAPERS. 
1877-Rev. G. H, Rouse and Mr. A. M. Nash, M. A. 


h 


Simplify 


(B + 2 aj~2 
1 +iO + a?* 1 -a + «?* 


1 -jj* +»* 


; multiply together 


a+6 + 0 ,7;+c - e +«- 6, (z + 6 —o and divide + -35ar 

+ 57 + 2flj - 3. Ans - - ; 26*o* + 2a*c* + 2a*6* - a* 

aj« + flj4 + 1 

* 

- 6* - - ar - i9. 

2. Solve the equations :- 


0) 

(2) 

(3 


" 3 Bjj ~ 8 4 ,b + 15 , 

« +“ ll' ^ 3S ■•'•i' " = ‘‘i 

2(jff 4 2) — 1 + >/’(4 j?* + 9aj + 14) ' ® 

.3a;+ 4^-11=0, 5y-Gr= -8, 7r-8a;-13 = 0, 

a; = l, 2 / = 2, r=3 


3. Find the G, 0, M, of a;^ + a>*-l]a;*-9a; + l8 «;*-]0a;* + 35ai* 

-50a;+ 24, Ana a;*—4a;+ 3 

4. Find the first four terms of the square root of a* + a;* and from 
the result deduce th<i square root of iQl correct to six pliices of 
decimals. 


Alls o + ~ - - &c. 10'n498756. 

2 a 8a* Ida® 

5 If rt : 6=re : d prove that a* +c* : 6* +rf* : : ac : bd. 

6 . A and B togjether can do a piece of work in i5 drfyf ; A can 
do it alone in 24 days ; how long would B take to do it alone ? 

Ans 4o 

7. Two passengers have together 5 cwt. of luggage, and are 
charged for the excess above the weight allowed 5«. 2d. and 9^. 10^. 
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respectively ; but if the luggage had all belonged to one of them he 
would have been charged 19jf. 2d. How much luggage is each pass¬ 
enger allowed to carry free of charge ? and how much luggage had 
each passenger ? Ane f J cwt, 2 cwl, 3 cwt. 

1878 —Mr. W. Booth, B. A, and Mr. Mowat. M. A. 

1, Divide £p(ly^)(l + z®) fy(l+ «*)(!+»*) +^(l+»^)(l+y*) 

+ ^xyz by 1 + xy ^ Ans aj + // + ^ + nyz 

2. Extract the square root of («^ -j-fi* +y* + *" 

— (car-- {<7y - ia?)* Ans ax-¥by-\-ct 


3. If 


m 




h-k-c-a + a-¥b-c 

■¥(r- ii) y + {a - h)z 
4. Solve the equations 


, find the value of {b^c)x 

Ans 0 


{(() +20.0 + 17 ‘ lia? + 10 = 2(.r4-2) ir=.-3 

a? = G 

lO 

5. See ex 43 page 64. 


... 4a? + 3 13a? __8a? +19 


1879. 


1 . Us 49 was divided amongst i50 children, each girl l)ad 8 «.? 

and each boy 4 as ; how many boys were there ? Ans 104 

2. Multiply a*" *- o"a?* by a** and find the greatest com¬ 
mon measure of a?" + Joj + ^ and a?* -h |tt? + 


Ans a*" +0?*" ; £P + ^ 


3. 


Q * o « o *—1 9*—1 

Divide -/ by .r +/ 


and Simplify|^ + 


X - z 
w-y 


(x^y){x-2) 


ftw—1 2*“*^ 

Ans X - 2 / ; 2, 
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4. Solve the equations 

(a) a -.h + = wt 




a* = 


a<^^+-'5=:,420 

4 

H 

a? ^ 

3 2^ic^ 

a? "^y 20 


£P = 3 


y=3 


aj=*4 


y = lO 


^ C , , 

5. Jf 7 =-, prove that - 

b d ^ - 0^ (tc - bd 

G, Two'U’vioR rju’'»ber H.Of'O and 7000 men respectively, before 
ihey fi;>ht caelj is reinforced by 1000 men .* in favor of which arni)^ is 
the increase . Ans In favor of the latter 

7 ‘'^roin two towns 561 miles apart two men start, one from f'luh 
at the same time • one goes 24 and the other 27 miles a day ; in how 
many days will they meet. Ans il 


1880. 


7. Simplify 


Ans 1 


'• la^«(6-ir) la, ®(i + s) J ^ 

8. Find ihc highest common factor and the I, c. m. of 3®* - 10a® 

+7a* and - 5 + 7a® ®- 3(^®. Ans II C. —a; L. C.M 

= (3»-7a) (®-3«)(®-a) 

9. Solve the equations 

(fl)^15 +v^®+7 = 19 Ans 9 


(L\ A 2®*“ 2 

{b) 4®-■=® + —p—+ 24 


Ans 11 
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« = 3 


10 . 


11 . 


If a: 6*=b : d shew that ma + «<jy mh^nd :: (o* -te*) “ : 

•M a 1J 4 4 

Extract the square root ofaj'’-2(t ® a> ^ 


fl 14 3 7 H 

+ «"■"» * - 4 ci^ 


Ads a'^'co’' 



12. A boat goes up stream 30 miles and down stream 44 miles in 
10 hours, it also goes up stream 40 miles and down strean* 55 miles in 
13 hours. Find the rate of the stream and of the boat 

Ans Stream 3 miles and boat 8 miles* 


1881. 

1 . What do you mean by a negative quantity ? 

Prove that a—(5 - 1 *) - 6+c 

1 1 1 

2. Simplify -and resolve 

* aouo 0(0-- a) 6 (o-«)(aj-o) 

into elementary factors the expressions ; * 

at* - 5aflj - 66a* and (1 — e*) (1 4 a)* - ( x - a*j (i + c)* 

• it? * V 

3. A man receives -ths’of 10 -Rb-, and afterwards - tbs of 

y, a 

10 Bh- He then gives away 20 Bs-. Show that he cannot lose by the 
transaction. 
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4. What is an equation ? Prove that a simple equation has only 


one root. 


5. Solve the equations 

(l) + 20 - + 007-1 *a3 

4-05 -3 ]_^8 3»r> 

9j0 -B - M 2--1 - 6jj 


gfaeS 

«r=’S 


/.u T t . i2 • ch-i) oia-o) 

{..) + ax*ky = e* 

6. ^ challenged IS to ride a bicycle race of i04C yds. Ho first 

gave B 120 start, but lost by 6 seconds : he then gave B 5 se-* 
conds start and won by l20ft. How long does each take to ride the 
distance ? Ans A, 1 min 55y\ sec ; B, 2 min 6|^j- sec. 


Sserclse 30. 

AITSCELLANEOUS EXAMPLES. 

1. Multiply l+a?"^+»*i 1 -+ »""* and 1 at”* + 

Ans l+ip”^+a?”®. 

2. It- j -h- - -^+ /—=«l shew that two of 

26 c 2 ac jiao 

the 3 fractions on the left hand side are each equal to 1 and 
the other to - L 

3. If rt is a positive whole number shew that +1 is divisible 

by 14* 


I shew that two of 


4, Solve- 


2jt + 3 ?; - 4? _ 3jt + 4?/ - Zt _ 4jT-t-2y-3y 


01 + 5 


4ai -1 


W+ V+4r 

t .— ■ — i — 

6 . 


»“5, 


5 If az+caf'- hy 

6* + "" 'C* + o* 


,at + y + ? aaj + /)y+ee 
that-7-= - --j-t - 

a + 6 -r e + ne f ae 


% 
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, i** 7. If a + i/«»a»+y+ zsao fiud the value of 
(y* - t*) {yl + - y (- a-)} Alls J 

8. Divide «z + 6*+<?* - 3^(a6*e*)*\)y a^ + 6^ + e 

A ns + 6'^ + e* - - a^c - h^c 

9. Eliminate a? and y from the equations 

flaal-or, 6=i-y, flj*+ y*=»l. Ans a^‘{a^-k-b^)^l 

US 

«^10. If »* + y*+«*=a»j/ + 3 /?+ cct shew that oj* 4 y*+-2*=3a^r 
^ 11. If o* + = 0 * + rZ* = 1 shew that {ad + be) (ad - he) = a® - c?* 

^12. If i)8) +‘^a-V(«® + 6*) shew that a*+ 3?>ar 

= 2a 

13. If flssia*-!, i = 2a) and e = x*+ 1 shew that 

(O' + & + c)(/v'-|-<?-<?)(ff + t’“’ /j)(« + 6-(?) =>4«®6® 

14. If a + 5 + e = 0 shew that 2(a* 

U. If <. = i { x/l-\/-a 1 J++ ^ 


16. If af* - y 2 = — 8, y* - a)z = l, «* - ary = 10, find ar, y and a? 

ar=2, y -3, «=4 

>* 17 . Find a numher of two digits such that its quotient by their 
sum exceeds the second digit by l,ancl and is 4 times the other. Aus 72 

rl + ar 4ar 8ar l-ari 


^ 18. Simplify 3 ^4 

^ ^ (1-a; l+ar* i+a)* i+arj 


11 + a?* I - o r® ) 

i 1 4 . -w^ i + ar* ) 




Ans 2ar' 


,-x 


f 1 - a® ' 1 +aJ^ 

'*^19. A flagstafF 5]j ft, high stands at the top of a wall, whose 
height is 3'ft. Find the distance from the bottom of the wall, at which 
the flagstaC subtends the greatest apgle. Ans 6 ft. 


20 . 


X+V’(«^-2r0 ^„,V^(aT +5)-V(ar-5) 

X-V^(jb* -25;“ ” ^V(ar + 6) + V(« - 6) 


Ans ar«:X3 
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U7 


2]. Explain the following anomally. 

1 « X 

»*-«»** ~ "iB **" 

' 22. Solve 3'+ 2»« 17 and 3-^'-'+2^-^*-59 An8a;-2,y-3 

23. Two boys start from the right angle of a triangular field, and 
run along the sides with velocities in the ratio of 13 : 11. They nieet 
fit St in tho middle of tlie opposite side and again 30 yds from the 
starting point. Find the length round the field, Ans 3G0 yds 

24 Solve tie equation j }“ 

he-ad 


25. Two person.^ started at the same time from A. One rode on 

an (lephant the rale of 7J miles an hour and arrived at B 3Cl 
niinntes later than the other who trcvellod the same distance hy 
train at th? rate of 80 miles an hour. Find the distance between 
A and B. Ans 5 miles. 

26, Fnd the I, e. m of + ary* + y* and a?* - a?*y+ajy* - y* ^ 

Ans at* - 

at + rt x-a 


a- a XA a 


27. Simplify —-- 

at-*a at + tt-at + o x-a 


»-« at+ff 


Ans 


4a’at 
at*-O'* 


28. The third law of Kepler is that the squares of the periodic 

times of the planets are to e.'ich other as the cubes of their mean dis¬ 
tances from Che Sun, if the distance of the earth from the Sun be 
95,000,000 njiles and the periodic times of the Earth and* Venus he 
respectively 365 and*224 days ; find,the distance of Venus from the 
Sun. ^ * Ans 68,6l0,0ppiniles 

29. Find for what value of « the expression 2** - 6«# “ is 

divisible \\y x—m without a remainder. Ans ar«»Jm 
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30. 

31. 


Tf .1. A ,<x®+i®+e® 5fns* + ft* + e*) 

If « + 4 + <.=.0 prove that +4, 

jj, w-y 3aj-y 4 jp-* ^ lOtt ■ ?,u-^t 

If -^ prove that —— 


_ 33ir - 5;/ -1 
« "■ 

32. Mr. Leivin an aeronaut who made a baloon ascent in O.ilcntta 
on the 29th December 1877, wishing’ to know the altitude of the baloon 
when it was at its maximum heiglit, threw down a bottle nnd'Vibsei ved 
that the time occupied for its descent to the suiface of the earth wms 
half a minute. Find the height of the baloon. (see E\, G2, page 89) 

Ans 14490 ft. 

33. With a given perimeter of 32 feet, find wlnt rectangle has 

the maximum area, A.ns A square whoso side is 8 feet 

34. Disintegrate 4a* —37a*+49into its elementary factors, 

Ans (2a* - 7^* + 3ff&) (2tt® 7/>* - oai) 

^ 35, A man is allowed the option of choosing 36 fiq feet of ground 

for a room, find the length and breadtii of the room that the cost of 
the walls may he minimum. Ans A square whose side is 6 ft. 

«/> ci* Vi* (xi^-^y^ . y^-mt . ?*' ary . « 

* 36 . Simplify ,— - ,+r-—‘T/-\ + /— ; 0 

(« + 2/)(a? + *) {« + 2/)(.y + ^) (a» + «)(^ + ^) 

37. Find the G. C. M, of 2®* +»* + ® - 4 and A.x* + 6®* +10«* 


+ 3®+4, 

38. If ®* + 5=2 shew that ®(® +1) = 1 

89. Solve Soj* - 24ar = 65 

j.’w I V’(2+>/®) V(2-\/'®) . 
40. Solve —.— +—»!■: = 


Ans 2a*+ 3®+ 4 


5v 


Ana ®as4 


41, Two men travel in the same direction in the circumference of 
a circular island, they both start at tlfe same instant and it is known 
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that one can travel the circumference in 24 hours and the other in 27 
dfiys 7 hours / after what time they will he to^H^thcr a^ain. 

N Ans hours 55 min nearly 

42- From the foregoing- example deduce that if a man has the 
Moon in his inondinn at a certain time of the day, it will be in his 
meridian again after 21 hours 55 minutes. 

43. Investigate the rule for finding two square numbers whose 
sum is a square nmnber. 

o* ' 

j -. +o r,-X when a=: 


4^ Find the value of 


3(. 


45. 


Si 111 pi if}^ 


1(3"*“I) “1 
?/ 

! (™-7) 
ai* f/- 


Ans 


40. The trinomial +f?t: + p hocoines 9, IS and 3l if x is equal 
to ], 2 ami o n-spoctively what will its value be if«»-4 Ans 48 

47. ar + y + 2-0 

ir(/i + c) -t-// {a + c) + z((i + 6) =0 

= 3(rt - 6)(5-e) e - a') Ans xssh-e,y=»c-a^zsia-~h 


48. ar(6-{?) 4 ?/(e-n)+«!a~ 6) =0 prove that 

bi ~ ey er ~ uz ~ has 
h — a c - a a 


49. I£ —- = 3=*^* ss=.. shew that each of the ex- 




X. 


CTo’’ + I + 

pressions^ ^ ^ ^ 


4 , 

_ 

■ 37 ^“'t' 5 Py. 




a?^r + 0’^ r—1 + r“2 + ... 

50. If the sides of a triangle he a, e, jirove that tib + c -a)~ 

+ (c? + + ('* + 5 -<-)“^ > + 6"^ 4- 

51. The 8reA of auj equilateral triangle is 16^73 ; fiud the side 

. Ans 8 
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ALOBBRAlgAL EXEfiCISES. 


62. Eliminate ff» nnd « from the equations + b^) 

= no? + V(«*»* t ) and /«« 4* 1 = 0 Ans a* + 5*« «* + y* 

53. If » ~ (i* - he, y =* A* - afc, « — aZ> shew that 

g^^yt y^^mz z^-ODu , .. , 

' a b “—(«+&+<?)(«+,y+^) 

64. Divide (<i + ^*+3(fl+ ?/)*<?+3(aVi)e* + e* by a*+ 2tf(^ + c) 

+ (A+c)* Ana a + h-t-o 

55. Eliminate or and y from the equations ay^a^ V/, hao^y^ 
+ 5®‘,a'y“C (a + J)3-(«,A)f=4ei 

1 


66. Solve 


a; 


-- = “ + 4- 7 

+ a +1) an a b 


Ans w= - b or-a 


j» 2)-i jp-i j* y y-i y"! p 

57, Multiply at‘‘^ +a>- 2 ^- +y“ by or- -a>" +y^ 

y+i p p pi-i 

Ans +a>- //- +,v''' 

58. Solve 30-=35-?/*-42-2* «i = 2, y = 3,^*4 

61). Solve 2^ + 22“^=! a? = l 

60, Eliminate rtsa?*+ 3//*, i=*^® + 3aii*, 

2 


61. ^^3 + ^ 


3"^-i 




/'•i O* V ^ (V X ~b 

G2. Snnpliy r'-f4 


(rt «by 


63. Simplify 


x — b x-a (or-«)(«-6) 
gft + - Bxyz 


Ans 2 


. «+?/ + « 

Ans —— 


(iT-y)* +(y-i)® + (z-aj)® 

64. The sum of two numbers is 4225 and their G. C. M. is 845 ; 

find the nunciuers. Shew that there are two pairs of pumbers satisfying 
the condition. Ans 845, 3380 ; 1690,2535 

t 

65. A marltet woman bought eggs at 2 a penny and as many more 
ai 3 a penny ; and thinking to make her^money again, she sold them 
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at 5 for two pence ; she lost however id by the business ; how much 

did she lay out ? , 

Ans 8 .4“ 

^ , -a?+2a af+26 , 4a^ , ' ^ 

66. bind the value oi-+-r- , when w=>-v Ans 2 

G7. Solve >/(a)*-3aa? + 2«®^+- 7afa7 + 5<7*)«V(.t* - 6aaf - 6ft®) 

+ - lOflfflj - 3ft*) or -- - ga 

68. A waterman rowed 3A miles down a river and up again in 

100' ; sufiposing the stream to have a current of 2 miles an hour, find 
at what rate he would row in still water. Ans 5 miles 

69. A gamester loses i of his money, and then wins lOs ; he loses 

J of this and then wins £l, when he leaves of as he began, what had 
he at first. Ans £2, 8.?. 

70. Divide (aj® — l)ft* — (ic®+aj® --2)o* + (4ai* + 3 <d+£)«- 3(r+ 1) 

by (at-l)ft* - (a?- l)ft'}'3 Ans (at*+ «t + l)a - (j» + l) 

71. Reduce to its lowest term, 


ai^ + aj* +1 


. at* + r +1 
Ans —r- 


72. 


ojf-ai® -at'^ + at-tar^-l at^-l 

_ . /2aj + 3\l /2at“3\J« 8 4.r®+9 

V&--a) + (■*:. H-af=13 • 




73. Solve 


a 

b 


h . - 


at 


(A.-*)* _ 


at 


V-i/ 


74. Divide ar® 


by + 2 /® Ans at- -?/■ 




75. If atf+ftitt + J and at* + «'at + 6' have a common measure 

prove that (o- £/)(rt6' - a^b) + (b- 6')*i=0 

I 

t'* 1 +u * e Q * * 12ft Oft® 49A* 286 

76, Find the square root of 8 -,*/» - + .,- 7 T + y-r “■ 

* ^ 56 256* 4«* 


2ft 


9 
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77, 


Solve 




Am w^t 


78. Fliul the 0. C. M. of + (^^ + 2 ) 0 ;* ~{y- 2 )^®-('i/ +OCV"" ^)* 
aiul t y* -»• 2 * - ^xyz A ns a* t ^ + 2 


79. • Solve 


80. Solve 

81. Solve 


^^(.u + n - '/(in - ]) a -f- / a* - 1) 
V (a 1 1 ) T V a ' 1) a - - 1) 

x - a X X ~ n - b 2x 
b a ^ I' fH* 6 

5 -.T« 2 (•/(>■.}/) “ Vdl + j/ 





a = a "h 6 

f 

Ans a=s3, ?/=s2 


8*2. Find tlie value of a which will make 
equal to the cube of a+ 4 ? 


+ 3ra* + 2o*a + 5o* 
Ans a = 4e 


83 An officer can form the men in liis battalion into a solid square 
and also into a hollow square 12 deep : it the fiont in the latter loi illa¬ 
tion exceed the front in the former b) 3, find the number of men in 
the battalion. An? 12^.)6 


84 

ft5. 


Simplify 


a* + r?/ + ?/* 

a\0,* r i/'f y 


Ans 


X + V(r//) + \} 
Va + 'of y 


If or -I-m be the G. 0. M of aj^ + cia + i and a* + ca + f? shew 


that w » 


h 



u — e 

86. Two trains start at the same time ft cm two towns and ench 
proceeds at a uniform rate towards the other town. When they meet 
it is foinid that one train has run 3OS miie? more than tho otln-r and 
that it they continue to run at the same rates, they will finish the 
journey in 9 ami 16 hours respecti\ily. Find the distiinco between 
the townsj^ifnd the rates of the train.s. 

* Ans 750 miles^ 3G and 27 miles 

87. The height af a light houle on tho Cocoa rf^ef is 132 ft How 
far is it visible froin a ship at sea, the radius of the earth ** 4000 miles 

« Ans I0>f 2 miles nearly 
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• Q C* IV + + l , y*+.^ + l , si^+t-irl 

^'(!»-i/jO»-1) ^(oo -yKl- y}'^ -2/) 

Ans 1 

89. Find the g.c,m, of at* + (m f w)aj* - (« +1 )<»* - (w + w)» + w and 

+ Off® Hr {'<7 - + ;^ + !7)JtJAns a?* - 1 

90. Eliminate a? and y from tho equations (r/iaff + w^V)**'^’ 

1 . 7n* n* ^ 

2 ■ 2’- 2 ;::» 
jl JD* 7 «* + 71 - P T 

91. Find the condition that »®+7»a7 + n* may be u multiple 
of OffAlls 

93. Find the c. m of + !)“«- 1 and - J-J 


Off +y -• +™ •- 


Ans at - iV'loff + l) 

93 If ^ prove that 2(a^ + e® -1/>®) = (a + 6 +c’) 

(fl*+c®-26») 

94. Find the length of a, ?]g-zng road ascending by a gradient of 
1 in 8, to the top of Parishnoth which is 45')0 ft. high. Ans 36000 ft, 

95. Di’ideS+offy * -*• aj“\y by 

Ans 

r,/> Tif . . . o - u..* wy(ii-afu) 

96. If fa?+ y a* 3 prove that f :j.^8 ® J :j:y*’=' 


wy-l 


111 

97. If Vit+aiar 4 a?j/“—+- r - *3 prove that 
* ’’ «/j! xt tv 


yjc xt tp 

+ 4«aT?)(l4-i»y)=»{l +a?®)(l4-27®)(l 4- :?*) 

» ' 

98. If <w + y4-«: + w= prove that»6(«® + y® + 2^*4'M'*) 

• =®5v2b* 4- y* 4- J* + tv*){ixF + 4* «*,+ to*) 

99. Shew that (a6)* -(ieV* 4* (arf)* i* divisible by ah — tc 

•¥cd--adf if n be any positive ititegcr. 
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100. If 3;ff«wa + i + c prove that (a - a)* + (« - h)* + (ar - c)* 

= 2 [a; - 6)* (aj - <?)* + (ar - c)* (»-- a)* + (« - a)* (« - i)*} 
ny+4_2*9^ 

101. Simplify ^.r-r 


Ans J 
b* 

6 + e 


102, Solve »=_ 

a + 0 w + c? a + o+o 

103, A and B run a mile. First A gives B r. start of 44 yds and 
beats him by 61 seconds ; at the second heat A gives B a s^rt of 1 
min. 15 sec. and is beaten by 88 yds ; find tho time in which A and 
B can run a mile respectively. Ans A in 5, and B in G min. 

104, Add together a*-(»--y + 2)(4j + y-i}, y* -(?/-« + 2) 


105. Simplify 

I 






Ky-at){:y-z) {z-ai){t-y) 

Ans fl?+y + ^ 

I 

^ 106. AB is a railway 220 miles long, and three trains P. Q. B. 

travel upon it at the rate of 26, 20 and 30 miles per hour respectively, 
P and Q leave A at 7 a. m. and 8 15 a. m. respect!vely,H, and R leaves 
B at lO 30 a. m. When and where will P be equidistant from Q & R 

Ans 12 O'clock ; 125 miles from A. 

107. Swnphfy +'~?-7 » -- {tt*“ +-^r— 

1 + a* \1+® » 


Ans 


1 

1- A* 


o> 

5» 


6» 


(V 


1 

b 


1 

a 


108. cSimplify /» t\^(i A \ ^ 1 I *1 
\5 / a*'^b*^ab 


Ans 




2 ?/ 


i\Z 


+ 4*(ar» -y*) = 0 
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110. If/ir + y + irssO shew that f - — 4* 

> \ a y z f 

V-a: z-n »-3// 

111. Ifia + y + ^=a>*+ 3 /*+ 2 * = 2 prove that 

= 3 /( 1 -jf)* Jfa:(l-^)^ ; , 

112. Simplify {cfcV(l-j*)+y\f(l-(»*)}* +{dry-V(1 

Ans X 

113. If - =m,-= w, ---- = « 

2 y a z ^ y a ^ 

prove that w* + =s 2«*jo* + 2m*p* + 2»i*7i* 4* m*n*p* 

114 . Simplify (4ai* -3ar)* +{3V^i - - 4(1 —Ans 1 

115. If «)* + »y + y*=e*, »*+»*4-2® = 5*, y*+yar + 2* “U^ shew 

that ary + y 2 + jc«r*»'/{3(2a*6* +26*e* + 2a*c* — 6^ —<j*)} 

116. Divide w*—3«i»*4'8fl*ar-a*4.i* hy a;—a + Z> 

Ans (» - c)* - 6(a - o) + 6* 

117. Eliminate 4(a*+y^)»aw4-5y, 2(a* —y*)—fliJ? —5y, 

118. Prove that a?^-wa*'’^» + (n-l)<»* is divisible by («-<»)* if 

« 

n be a positive whole number, 


119, Solve 


« + irt + ffi . 4». + a + 2 ot 


a> + a 4* w 


flj + 0 - ?» 


i»« - w 


120. The slope of Baharinoth hill in Eanigunge is 1 in 8. A man 

whose usual pace on level ground is 4 miles an hour, ascends and 

descends ki 5 hours. His pace uphill ; pace on level;: 3 ; 4 and 

pace down hill to pace on level:: 5 ; 4 What is the height of the 

hill ? ♦ Ana* E062i yd^ 

» 

121. If ?i = f*s=—sa&c, prove that 

'^n+l 

( 4-»y4’.,.. ar» \* s-JU 
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122. Prove that (1 + V^(- 

123, Find the G. C, M, of a* + 6* +o* - 2oh -2^0 + 26o and 

fl* —5 *—c®- 26 c Am8 d^b-c 


124. IfTssthetime between two successive inferior or superior 
conjunctions of a planet, El«periodic tin^^e of the earth, P*periodic 

T X E 

time of the planet prove that 

125. If the interval between the inferibr conjunctions of Ve^ms be 

f;8l daye and the periodic time of the earth be 3C5 days find by ex 
25 the periodic time of Venus, Ana 224 days nearly 


126, 


Solve 


?£,*** li 

tt + 5 


<?at - 9 4a? + 13 15<r 47 

«?+3 Bat-10 


Ans - J 


127. 

123. 

129. 

130. 

131. 


ff 

a y 
o* ^ 

Wl* M* 


e , aj* ?/* ** 

=»- and - +" 2 +"7 

z vr rr p* 

^ c* _ fl* + + c* 

~ a* y* + 2* 


1 prove that 


Divide ai***"^^ +y‘"» 


by on 


n+ 


i 



« 


Solve a* + 24«»3fl[j* + l0aj x = 7., -3 and 4 

Divide a\b - c) + M(<? - a) + e*(flp - h) by {<> - i)(6 - c )(c - a) 

Ans o* + 6* + <2*+tf5 + ac? + 5<? 
Supposing that (2i»- o)(2aj - 6)(2i» - <?) is au exact cube 

shew that (ab +^ ^ | exact square 



132. 


133. 


Simplify 


d + b +0 - abff 6+<? 
1-ab-ac^be 1-bc 
+6-he-ab b b-ho 

^ l-ab -ae-be' l-bc 


•j 


Ans a 


Solve 


cat ^ by 

a + a^bTy 


e (a -h 5) 

0 + 6 + c* 




ac 

“a+ 6’ 


V 


be 

a+b 
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EECREATIONS, AMUSING PROBLEMS. 

134. A man vhas a wolf, a goat and a cabbage^ to catty oyer a 
river , but being obliged to transport them one by one on account of 
the smallness of the boat^ in what manner is this to be done, that the 
wolf may not be left with the goat, nor the goat with the cabbage ? 

135. “Tell me, illustrious Pythagoras, how many pupils frequent 

thy school ? One half, replied the philosopher, study mathematics^ 
one fourth natural philosophy, one seventh observe silence, and there 
are three females besides.'^ A ns 28 

136. A mule and an ass travelling together, the ass began to com¬ 

plain that her burden wasjoo heavy, “Lazy animal’’ said the mule 
you have little reason to complain , for if I take one of your bags, I 
shall have twice as many as you, and if I give you one of mine we 
shall then have only an equal number/’ With how many bags was 
each loaded. Ana Mule 7 bags, ass 5 bags 

137. Three gentlemen, with their servants, having to cross a river 
at a ferry, find a boat without a boatnaan ; but the boat is so small that 
it can contain no more than two of them at once. How can these six 
persona cross the river, two and two, so that none of the servants shall 
be left in company with any of the gentlemen, unless when his master 
is present. 




NQ^T A.T 10 N, 


Br.l. 73 . + + 

74, a^b = 00 flai6 + JF = fc + 3 also from the 2nd a + (i + if) 

*»a + fl!l^2 .*. 2^382 as=i .*. ^*88—2 the expression a 

(lt2)l9-2-l-9 + l‘a-(l-.2j4} {9- l8 f 3+4]--6 


SZt 2a 1. Adt-Qb 
2a-4-36 
a -25 

“* 4ib 


ADDITION, 

2. 6a»*+4/ 13. 

4«* - 8jf* 

- 2»* + y* 

4 (g* - y* 

lla* -4(/* 


2aff* + y* + 2** 
- 4** ‘ - 6s* 

4i»* - 3y* + 7s* 

- 2y* + 4** 


17. 2V'(a+ar)-4V'(flf-if) + 6‘/(a*-a»*) 

- 3 >/(fi + »i - 6 /(« - ») + 2 '/(a*—»*) 

— iV (a + jp) + 6Vva - ar) + - «•)' 


- + »)-4/(0 - ®) +18- »*) 

19. Add the coefflcients of oo*j a and y and arrange^ 

20. Proceed us in the foregoing example,, 

2S^ (o + &)(af+2/)*+ (c + (f)(® + y)+ca 

(o - b){jo +y)* + (c - <i?)(ar+y) + cy 
- +y)* 

■, ---- -•- - .— 

(fl + 6 + o-6-2o)(» + y)»+(o+d+<? -<fj)|«r+y)+c(arty) 

•r 2<?(i» + 5 ) + c(» + y) - 3c{«+y) 



SOLUTIONS. 




SUBTRACTION. 


Sz. 3, 1. 8d»<l>l66 
la -»■ lOh 


12. Sum of the 1st two 

and the sum of the last two is 2(»| 
/. diff«2(? 


18. {20 + &-C - + + {(a +5 + e) - (a + c)}» + 

{a + i + c - (a + 5)}=(»a:? + + c* 


BRACKETS. 

Sz. 1. 3a-26 + 2a-6ats5a-36 2. a + 6-t* —(» + ^+e»26 

3. l-a+l + a®-l-a*—<» + l=f2-2a 

11. 10a - {4a - 5 + 6« - 2a}«lOo - 4a + 5 — 6a + 2a = 2a + 5 

12. 2-{l-l+a)-.4*2-l + l-tt-4*-a-2 
IB. 4 >-{-l-a-'i + o}=ai + l+a+l-a = a» + 2 
14. 5a- [2a - {I - 2a -i-1)] =>6a — [2a-1 + 2a — 1] 

= 5a-2a + l-2a +1 = 0 + 2 

20. -[-l-(l-(a-l+a)-a)]= - [-1-{1-a + 1 *-20}] 
ai-.[-l-l + a-l + 2a] = 1 +1 -a + 1 -2as=:3 -3a 

21. -[' {-{-a + l)}] = -[-{a-l}]=-[-o + l]=a-l 

2S. o-[-a-l + {-l-a + l-2}-l] 

■■a — [ — a — 2 — a + 1 —2 — l] ®a + a + 2 + a—l + 2 + l = 8a + 4 
24. -[-1- {-1+2-!}]»-[-!+ 1-2 + 1] = 1-1+2-1 = 1 


MULTIPLICATION. 

a + 

-a»y-.V 


Bz. S, 21. a*-a6 + i* 

g + 5 _ 

a*-a*A + a5* 
g*/; - ai* + 

a* + 


x-y 



ooub riiiCfS. 


o4. 4- 


W"™ + 


66 . 




IQ”** qj"”****y* C***"*'J ) ^ ^*(**“J ) «.„ ^***“2^"^ J 

5«*-{.'<■+j ^ 

j»-i 

- Jai* + |»~J 




68. a® +y® 

fl H 

ay 3 -y3 


If we add 2* to 2* we get 2*2*‘ *2“^^ 


n m 


•i^ + i 

4 


n n 


-«r2 (y2 «y2 


»-*x 


«i-l 




-2,3 


*+l 


DIVISION. 


Sz. 6. 14. 



a?2 - 2aJ +1 

a* - 

-u»+r 

-flr + l 



1 


19. *!2» + 6 16jr» + 14(0*-4» + ^/3aj*-2«+4 


y 


6jb* + 18a»* 


c 


-4j»*-4a» 

- 4«* - 12«r 


8air44S4 
8a» + 24 



4 


Moumonfi. 


d2. There vill be altogether 81 terms in the quotient and the 
middle one will be the 4ils( ; now v the index of a in the first term is 
60, in the 2nd term 79 and so on, the index of a in the 4Lv/ term is 
81-41 = 40 and v the sum of the indices of a and oj in every t* vni 
is 80 and the index of a in the middle term is 40 the middle term 
is 0 *® x*® ; all the terms are positive. ^ 

83. Proceed as in ex 32 remembering only that the odd terms in 
the quotient are positive. 

35. V the index of a in the first term is m — 1, in the 2i\d term 
is fn - 2 and so on, the index of a in the (m - 5) term is m - (m - 5) «* 5 
and that of 6 is m-6 v the two indice.s will be together equal to w - 1 

60. » + (»&-1) J r* + {ah -1 )a;* - (ib + i)ir - -1) / a.*-(a6 +1) 

>/ j:* + \ab - 1)«* __y 

-(at. + 1 - 1) 

- - 1 ) 

67. (a + 5)# +1J (o* 4* + (?•«* - ah)aB* + 1 / (o* - ci + 

. A lo* + b^yx* + V + (« * 41 

(a* • //)ar* +2o®+ L 
(o* — ^*)V + (<z - b)ji/ 

(a + 1 

(fl + +1 


70. 


»• +w)4>* + (l + m + n)«*-{»i + n + p)»*/aij* -m»* +n» 

y +(p+n)«-p Y -jp 


- WsT* + {m + «)«* 


— mji* 


WO)' -r 7«aj* - mx 


nx* -(n+p}x^ + (p ^ n)x 
n«* - war* + nx 


4 , 


-/>«!*+paj-jp « 

71. »*-'(<! + b)» + afi ] »* - + f«* + a6 - h*)x-ab{a ^b}lx^{a»b) 


Jx^ • (fiH- 6)at* 4 ahx _ * \ 

—oa* + 6»* + (a* - 6*)a; - ah (a ^b) 

- + d»* + (a* — - Qb{4 - 6) 



holxjtiAbci. 


S 


(2a + «)«(5« -t- y - +1)* . (3^ ^ „)(S, 16 ) 

( 2 »+a) (5® + ^)+ (ii^ + o) + 

- (3ar + a)(4» + Z*) =■ (10(r* +26aj + 5flaj + fl^>)(12»* +3^« + ioJU + ah) 
sslOaj* + 26j? + 5fl<r+aft~12a*—26«-4fl»-o6 = —2a* - 6® + aa. 

73 (ay + 3) + 1 /(.w4-3)“-(a + 3)*+ (.r + 3)-l 

— (iC + 3;* - 1 

- (® f 3)* - (a i 3i* 


(a 13)' ~ 1 
(a-rB)* i-(a + 3) 

^ (o 3) - 1 
- (a + 3) - 1 


74 


. ( 30 ?+ 2) 1^3a + 2 )» + (7:F + 5<« / (3a + 2)^ - (3or + 2 ) 

H (7j?-»-5)/^(3a + 2|^ (3a-t-2)*r7 a + 5) V(7a-^^ + (7a + 6)* 

- (.^a + 2)*(7a + .')) ■* (TT+l))* 

- ( 3.r -t 2)>( 7a-i //) - (3a +_i:)(7a + 5)* 

(3n + 2^(7a+3)* 4 ("a + 5)* 
(3a 1 2) 7ir + T))® + (7a ■♦ 5)* 

(4a* + (3a» 

75. (4a* + Gy) r4a* + 6,y)* - (3a* + 2 y > * I ^ ‘2//) f-U* 0 y) 

— (3a* -f '‘ly)y (4®* ■*■ “ (3a* + 2y) (1a* h - fi t/)4.\ t (3a* -t- 2yJ* 

~ (.3a* i-2i/)(la* +G</)* - (3a* t 2v)* 

(3x* + 2 v) (4a* + (SyY - (3a‘ + 2 y ;* ((a* + 6?/) 

(3jc* +2i()*(4«* + %) - (3a* + 2;/)» 

(da* + 2ij) * {4a* + Gj/) - (3 a* + 2^)» 

-?)i» ' »*■*’+» 
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We know ibat theie will be terme in 

see that the index of« in the Is/ term ie (7-l)p in the 2nt/term 
(q — 2)Pf in the term 3)p .*• index of the last or the qfh term 

is(g —*• the last term is j 0 ^»l, the last but one term is 

- {q - tjje immediatelj before it, is 


iX 


2p 

78. o**6 - o6* ~ 0*0+oo* + 6*o - Jo* »o*(J - o) - a(J* - c") + Jo 
(6*'^ - 0 *"^), and (o - J (o- o) = o* - o(J + o) + Jo ^ 


»* -<»(J + o) 
+ Jo 


0“ (J - o) - o(J* - 0*) + Jc(J'‘“i 
a* (J - o) - o*“^ (J* - c*) + o*”* 


- o*“M 
Jo(J-o) 


o*'^(J-o)+o*'«(J» 
— 0*) + o*'"*( J* — c*) 


- 0 ^) -r*) -o*’*Jo(J-o) + JolJ*-^ -o*-i) 

ii*“'(J* - 0 *) -o*’*fJ - o)(J ^iy + o*-»Jo J* -e‘) 


o*"^ (6* - c*) - o*"*6c(J* - 0 *) + fl(J* — 0 *) + Jo(6*"'^ - 0 *”^) 
By reversing the order of the dividend and divisor we may get' 
the last two or more terms thus ^ 

he - o( J + e) + o* 

I Jo{J*“" - 0*-^ - a(j* - 0 *) + »*{ J - c) I (J*-» - C—+ &c. 
JoiJ*“^ - o*-') - a(J + o) (J*-" - o*-i) + o»( J*-i - c*"i) 

In the Ist portion of this process if we assign any value to n say 

4, 5, 6 &c, the remainder after each step of the division is divisible 

by o*-<»(J + o) + Jo thus let «3»4 then the remainder a*"‘*(J*-o*) 

— <j**'tJc(J* - C*)—0(6* — 0*) + Jo {J*“^ — C*"^) sa!<»*(J*’"^ — 

(J+o)(J*‘‘i-o*“^) + Jo(6*-^-o*“0-{«* +Jo}(J*-^-o^^i) 

89. 4»"i+3y“*,6to"'+27y-« / , ^ , . 

>/64«"’+48«‘^3(“^ yl6«r*-12»'%”^+9y”* 

_48»"?y"J+27y"* 

—484^ ^ 

3e»“ij)"4 +27y"» 

36m~^fi +‘27y^ 



sOLCTictrai. 
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FACTOBS. 

BZa 8 « 7. Hosolve the last term 2 into its. factors and see which 
factors being totalled will give a result equal to the coefficient of the 
2 nd term then split the coeffident in two parts according to the ratio 
of the factors ; thus 2 ss 2 x 1 

«r*+3a + 2 s«r* + 2 «+lf-t -2 = aj(i» + 2 ) + (» + 2 )*(aH'l)(a» + 2 ) 

8. i»*-3«-28 = #-7«? + 4a»-28=ar(a-7) +4(4»-7) = (a!-4)(»-7) 

9. JD* +ar - 30«*»* + Bat - 6« - 30 « a3{w + 6) - 5(« + 6) * - 5)(ar 4- 6) 

l9. 4aj* +8at + 3as4ar* +6at+2a}+3 = 2ai(2jD*f 3) + (2iVi-8) 

=»( 2 « + 1)(2j» +3) 

26. 12»* - I4aj + 2*= 2(6jt^ - 7» +1)a»2{(6»* -«) - {6a» -1)> »2 

i)-(6at-l)}«2(ar- IKBa-i) 

56. fl* — 6 *-e* + 26 c»o* —( 6 *- 2 ic + <?*)aB:a* - ( 6 -o)*»(rt + 6 -<^ 
(ff-5+<?) 67. (c**- 2(»6 + 6 ‘)+ —(c-d)* 

=s (a - 6 + o - rf)lrt - 6—0 + d) 

70. Let a-^ i—ar then the expression - 4at - 3- (24» -8)(2to 
+ 1). Now substitute the value of at then the expression = {2(o + 6 ) 
— 3}{2»<» + 6 )+1} 73. 2tf(a*+ + (»-+o 6 + 6 *) 

s*v (»*+«6 + 6 *^( 2 a-a+ 6 ) = (o* +<f 6 + 6 *)(tf + 6 ) 

74 . The given quantity =s(l+a^ •t'2a)ll+ e*) - (l+o*)(l+ c* + 2<?) 

2 c(l + 0 -*) + ao* - o- (a - o) - ac(a - c)} *»■ 2 (« — c)(i - «c) 

79. a *+4 s= +4aF* + 4 - (2a)* = (a* + 2 ;* — (2a)* «(a* *r 2 -»• 2 a) 

(a* +2-2a) 

80. a*+tf*a* -*■ =a*+2a^a* -f a* - (oa)* = (a* + n*)* - (oa)» 

• *(a*-<»a + a*)(a* + <*a+o*) 

90. a*«y*-e* +2yr + a+y-«»^-' + + 

»* - (y - *)* +1» + y - *)-»(a + y - sfK* - y + *) + (a+y- 2^»(a y - ») 

(a —y + » + l) 91. 35a* + 4Ta* 4-13a +1 “ 36a* + 7a*)+ (400* 

+8a) + (5a + l)=7a*(6a+l) + 8a(^+l) t (5ja + 1 ) «(7a* + 8a +1) 

(6a + 1 ) a*^7a + l)(a + 1 X 6 «+ 4 ) 
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•OX47TlONf. 


94 . The expression » 9^{y + s) + (y*s +y**) + {toy* + xyt) + (fljys +4»x*)f 

+ + ^) +«3'(y+ r)s»(jj* -hys + fljy +mj(y+ s) 

“ {•»(•»*!■ y) + i-y; I (y + z) = (a» + e} (»+y) (y + if) 


97 + V"** 


= (p + V)* - (a? + y)z + ** 


•*• H • + -(0? + y + r (Sf* + ?»?/ - fl?s -y^ + ^‘) .*. <«»* +y* 

■t 3®'y 134?y* 12^-(z,ty + ?)^jj* +2jjy t y*-x2-yi + 2 *) 

Sub hriQi^ 8 a>* V 3r y^ + -'.Sri/i'r + ?/■+?'! 

•'• w'-ry’t 2 *-3a>y2 = {^; + y -r 2 ;(^* t y^ + 2 * - jy-a? 2 ^ y?) 

98. Put. 0?^ for ar, y^ for y, - 2^ for 2 

99 In ex 97 make za - \ anti the result will be the same as before, 
lOO. Let a? + {/ + 2 = and a + 6 + r s n then the cxpres'iion 

= 2 m* - 7m« 1 3w* - ( 2 m - w)^m - 3a) - ( 2 iJ + 2 y + 22 - a - J - 4 
(w ty-,-3a-3/; -3c) 

101 The cxpressioii-Bl*- +y* + 2*) I* + (^z^,z 

--V- .(u7).,{..-;),.(,.c) ' 

■=1* - (c* +y* + 2 ^) + (a>*5/* +fl?* 2 * +// 2 *) --a»*y* 2 * 

11.+('^»%j"y ^ 1*+(?!i-f!+»^y ^ 1 

+ I = 1 ’ +y* + **) +-t*y* + at' 2 * + y*2* 

_«*y»2a -ajy^ 11^. Y + ^ + +aj*+y2 +2* + «y2 J 

1 - a>* - y* - 2 * + a>*y* + «* 2 * +y* 2 * -a>*y* 2 * -(»y 2 {i -t »* -hy* + 2 *> 
-aj^.y^s* -a:*y* -®*2*-y*2* = l-«*- y*-sBf - arys-ajya 
(«* ty* + 2 *) -2aj*y*2* a 1 - a>* - y* - 2 * -9jry2+ajy2-»y» 

(«* + y* + 2 *) - 2 at*y* 2 *»(1 - ju* - y* - 2 * - 2 »y 2 ) + <»y 2 
(1 -»• -y* - f* -2»y2)a (i -t aty«)(l -»* -y* - f* -2#y2) 
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noivm^ 


loa. («•+&»- tf*)* - (2»&)* • {(o*+sfaf ^ ♦ 6*) - {(fl* - 

-c»}«si{(tf-hd)* 5f-o*}-»(« +6 

(a - 6 + e)Ja-&—<f) 

104 «* -y* - - y*)* + 2y(«> +^*)« («* -r + y*} 

+ 2y(«® + y*) - (ar+ y)(» - y)2/ + 2y (# *1* y )r«» ^ »y -^y*) 

» 2y{j|>+y){(«»—y)y +»* - «y+y* >=2j#*y («+y) 


gbbatbst common measure. 

7 ^he quantityM^HT'^-^ («*a) and the 2nd quantity 


By di vision 


0® - 00 - 


-af+1 

0 


|a^ —2^ ■♦•-i 

o o® 

|«®-a0-~0+l 
2 1 

KMV » + -T * 

a o® 




Rejecting the factor in which no « is involved ve have 


1 


J«®-a0- -0+1 
^ o 

I 




- a4» -t-1 

— aJl+ 1 


W*“0 


* 1 

Uene^ « — is the G. C. M. 
a 


2 
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SOIfTIOKS. 


10. ^ llflj + SO** «ii^-4'5;i? + 60 + 3O*«<tf (af+ 5) + 6(ai + 5)»(4?'4'6) 

(w-fO), i»* + l3«+42w«»-»-7ar4*6flr+4ji«(»t7)(a» + 6) *. a + 6 is the 
G. C. M. By division. Make eitiiier of the 2 quantities which has the 
same highest power as the dividend and the other the divisor and 
as a general rule m&ke that quantity the dividend which has the 
highest power. 


18. 6 i »*+«»-2 


48ai*+62jr+16 i 
' 2H ' 


18 j 9 * + 06a>* +104« + 32 
18»* + 3i»*“6» 


934j*+110« + 32 
2 

186»* + 220af + 64 
1H6»> + 31 j» - 62 


Sot 


189<v-i-126 
= 63(3a» + 2 ) 


3at + 2 j6<B*+»-2 
y 6 af* + 4 m 


I. 


2 »-l 


— 3m—2 

— 3m - 2 

0~ 


31 


thus 3 j 9 +2 is the G. C. M. 


The Ist qnantitity + 1)—(a* +1) = (»i*'-l)(o* + l) = (w"+ i) 

(7»*-l)(a+l)(a*-a + l). 

The 2nd quantity aas»»*^(a* — 1)+ 2w*(tt* -1)+(o* - l)s=K(m*^ + 2w* 
+ l)(u*-l)=:(m''+ !)*(« + ! (a-1) thus («i^ + l)(fl + l) or am* 
+ m* + a +1 is the G. C. M. 


36. Find the' G. C. M. of the 1 st and 2 nd and then find the 
O. C. M. of this result and the 3rd, 

43. m* - j/* + (m - 3 ;) Vm* + 2y* + (m + (a?y) (1 


+(M-.VV(M.V) 




4 !/!«* + w4{xy) - y4(ary) - //* / a4a y 

ya^+aV(ary) * _\ 

’-y4(wy)’~ y* thus Vm + Vy is the G.C,M 



solutAks 
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44. »* + (a- 




»* + (ffl + l)a>* + (o + l)a» + o/ 1 
iP*-Ka* 1)^?* a \ 

+ liaoB ss 2»(» + a) 


w + a 


«J »• +(a-1)«* -(o-!)«+<»/»• -aj + 1 

X «• + aw* \ 


+ aw* _ 

- w* - (<» - l)w + a 

— w* — 

w + « 

w t rt 


hence w + a i» the G. C. M. 


46. X* — 2«(a - i) 

•* «‘ + (o‘ + 6*) + 

{a^ b)a^{i*by X* ~ 




2a{a - (a* ‘t- 6* )^fl * j!>)w - 

- (fl - 6)«>* -f 2a(« - t)a*’ “ (o - &)rt*w + &*(«*- b*) 
reject -(a^h) from all the terms. 


»• - 2aat* + a*x J - 2a{a - (6)w* + (a* + 6*)(a - b^a - a*6* /« + 2 
6)xr*-2aw*+tf*w* - + 6)« Vs, 




2aw* + «*w* - + 6j« 


2a«* — — 2ut6)w* + («• -f 2a6* -afr*6)w- a*6* 

or 2w* - (3«—26)w* + (a* 4* 2i* - ub)a - a6? 

2w* ~ 4f »w* + 2a* w "■ 2&* fa + b) _ 

* (a +26)w* 4 (26^ a6 - a*jS ± b*{a 4- 26) 

•* (a + 2^)fw* + (6 - a)w + 6*} 

w* + (i - a)a + 6* J w* - 2aw* + a*w - i*(a +1) / w~(a + 5) 

_y •* _y_ 

- (a + ft)®* + («• - 6* )w- 6*(a+ 6) 

- (a + 6)j;* + (a* - i’)® - J* (a + b) 

thus w* 4* (5 - a)w 4- i* is ^he G. C. M, 

47, a* - 6* 4* c* — 2ae J a* 4- 6* 4- c* - 2a6 - 2aa 4- Zbe /1 

J- -2ae _ \ 

—3a6 4-260 4-26* =s-26^a-c-6) 

a - c -^6 j a* — 6* 4- o* -- 2a<? / a - c 4* 6 

J ~0>e“ ah \ 


-- ae 4- a 6 - 6 * 4- o* 
— ao 4*ft* 4- 60 

a6-6*-*iio 

a/b-bc^i^ 


hence a-o- 6 is the*G. C. M, 



IS roLTOom. . 

LEAST COMMON MULTIPLE. 

Sx* 10* 11. tf-d a-jg, a*-\-aw 

^^® q* «(«-»)(« + 0) !■ 

1, I , a the L. C. M. 

32. «*+5ffl+6 = (« + 3)(flr+2), ar* +^+8*“(«+4)(« + 2) 

. T r« n/r Product of the quantities (ar + 8)(» + 2)<57 + 4)(ai+ 2) 

■* Jj. V. M. --?r~ ?i ~ n ---■■ ■ ■■ — -■ 

G. C, M. «+2 

= + 3) (® + 4)(® + 2) ^ 

48. ai*-3®* + 8»-1 “(«-!)(!»*-2*+ 1); -xp* -®+isC^-f l) 
(«-l)*; +2®-lsc(® + l)(®-i)(®*-2® + l) ; ®*-2®*+2®* 

-2» +1 +1)(«*-2® ) .*.(«*-!)(«•-2®+ 1) is the L, C. M, 

60. 1 ». C. Ma=(»*-«* + i)(aj* -« + l)(®*+®+l)*(«'‘-a* + l) 

((a»* + 1)*-«*}=*(»*-a*+ !)(»* + «* + 1 

EASY IDENTITIES. 

B ill. 1. (®^+®e)(y* + r*-«*) + >y + yt)(**+»*-y*)+(«» + <^y) 
(a* + y* — «*) = ay* + aye® - a*y + ay* e + ae* - a*e + ays* -f a*y - ay* 
+ y e* + a*ye - y*e +a®e + ay** - a** + a®y * + y•* - y** 

= 2ay** + 2ay** + 2a*ye=2®^ *(a + y + *) 

2. (a + y + *)*«®* + y* + **+a*(y + *) + y*(a + *) + **(a + y) + 6ay* 
(a -y - *)* s*a* - y* - *• -a*(y+ *) +y*(a - *) +**(a -y) + 6ay* 
(y - * - a)* = y* - ** - a* + a*(y - *) - y*(a + *)-*• (a - y) + Ca^y* 
(*-y-"a)**“**-y*-a*-a*(y-*) -y*(a-*) -**(®Hry) + 6ay* 

Sum»24ay* 

3. a*f6* + 2i6c + e*) + i*(a* + 2ae + c*) + 1 * («^ +*2a6 + 6*) + 2a*ie 
2a6®c + 2a&c*« a*^* + 2a*^flrf c*c* + a*6* + ^6*a + 6*<?* + a*tf* 

+ 2ac* i ^ 6*e* + 2a* 6c* + 2a6*c* + 2a6a* = 2(a* 6* + a* c* + ^c* 
+'2a*6a+2o^a+2a6c**) »s2(a6 ac + 6e)* 



BOLUTIO^S* 


IS 


4, «(/ +2yt •!•«?•) ^20t +»*) + *(«* + 2«y+y*) 

tmxy* i-2xyt+az* +y«* +2«3ff+i»*y-t-af*#+2fl;y« +y*ar 
= (ay* +»2* +y»* + «*y + »*ar + y*ar + 2xi^t) + 

»{(^* + y* *) + (a** +»*«) + (»y^ +y»*) + (a*y + ay»)} + 4«y« 

« {.y* («’*•*)+ uz{m + ^) + y*(a; + «)+ajy (» + ^) J + 4 aTy* 

""(y^ -i-az'i-yz +»y)(ay^) + 4a?y«» (or + y)(y + »)(a + 2 ) + 4ay2 

5 , The first expression »(ar + y + 2)* ~ (ap + y)* «(« f y)* + 22 (a; + y) 
+ 2* - (»*|-y)*«*2»2 + 2y2 + 2‘ and the second expression =y* 
4 2y2 + 2* +a* +2.'B2 + 2* - aj* -y* --2*«2«2 + 2y2 +2* 

6, (a — 6)* + fc* - a* — 6* - 3flp6 (a — 6} + 6* = a* — 3a6(£« - 6) 

7, Let »-y»a, y-?-*^, 2 -®=<? :hen (* + i + e = 0 

then a + is* -<? or («-r J)* - -c^ 01 a* :-Z>® + 3»&(a + 5) = — 0 * 
or fl*I* - 3c»6(?»-c* (for a +-c) .** a*+6*+c*aa3a6c 
or (a? - y)« + (y - 2 )* + (2 - a)* = 3(cp - y) ^y - 2 )(z - a?) 

9, The expression =s (» + y + 2){»(y + 2 ) +y 2 ^ - otyzaMCp^(y + 9 ) 

+ +(u{y + z)^ + y2(y+ 2) -iBy 2 *(y +e)(aj* -^rm^ryt) 

^Oj^zyMx ^-y) + 2(a?+y)! = (y + 2)(af +2)(ay+y) 

30. (a + 6 + c)''’eea* i-3i>®(6 + c‘) 4 3a»(6 + cj* + (i + c)* = o* + 3a* 

(i 4t') 4 3a(6* 4 26c -‘■c'*) 4 (6* 4 36*<? 4 3Ac* 4 c*) =5sa* 4 6* 4 c* 

4 3a*(A 4c) 4 3A*(a4 1 ') 4 3c*(a + A} 46aAc 

11 . {aF*4y* J 2 *+ 3'»**(y4 2 ) 4 3y*(a + 2 ) 4 39*(ap 4y)4 6 a;y 2 } 

- {y* 4 2 ® - aj* 4 3 y' (2 - a?) 4 32*(y - ») 43aj*iy 4 2 ) - 6a7y2} * {x* 
4 2 * -y* 43iP*(^-y) 432*.af-'y) 43y*(aj4»)~C»y2} —(«* 4y* 

- 2 * 4 3»*(y- 2 ) 4 3y*{j» -a) 432*(» 4y) - ^ayz] = 24a?y2 

12. The expres8ion«»4((a4 A4 c)* 4(a46-c)* 4 (a-A4 c)* 

4 (A c - a)*) “ 4{a 4 A* 4 e* 4 2aA 4 2ac 4 2Ae 4 a* 4 A* 4 e* 4 2ah 

- 2ac-2Ac 4 a* 4 A* 4 c* - 2aA42ac -2Ac4 A^ 4 c* 40 * 4 2Ac 

- 2aA - 2tfc} «|4{4(a* 4 A* 4= 16(0* 4 A* 4 c*) * * 

13. (0 4 A)* 4 (0 - A)* e 2a* 4 2A* Itnd (0 - c)* 4 (0 4 c)* — 20 * 4 2c* 

A Sum **40* 4 2A* 4 2 c* ^ * _ _ 

14 The expression *“ (» 4 y)* 4 2(«* * y*) 4 (a - y)* ss (« 4 y 4 » - y)* 
-r(20)*-.40* ‘ 
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aOLljirioirs. 


BEDUCTION OF FRACTIONS. 

Sx, 12. 1. 11 


I \61aJ5x 

y5dx\ , 


2. 7]2la«rt4d9/3a(0 
✓ 21<i» y 


result» Sat + 


tjo 

11 


4» 


result ssSSw-f^ 


3. » + 4 jlOjj*+40^ + 6/Kfl? 


V 


10j 5* +40ar 




.% result .nlOari* 


6 


16 < The expression 


6 .+ 4 

(g* H- 6 *)(ct ~bi[a + 6 ) ^ (g* b ‘)(g - h) 
(g + 6 ){a + 6 ) g + 6 ~ 


,mu • a;* + ary + 3/* 1 

e expression - ^ yj .j. .j. y*)a,y ** (« -y)a^ 

18. Ihe ftMtion “(„+ lO) ”, + Iq 

19 The fraction - ("-ID _( »»-l)(»- <H) _ «irl 

19. Ihetraction („•+3)(*_ u) +2 

(® + g) (® — e) <e *” e 


25 . The fraction! 


{jo + a) (u; - 5) a? - 6 


26 . 


„ .. (aj + 6 + g + c)(« + 5-g-e) « + ft-g-e 

The fraction = ^ - ^ -i—-.. --r- 

(« + c + a+ 6(ie-g-6 + c) ae-g-O+c 

-g) 


Ar. rrn ff *' (a 7 ^ + g^)(»*+g*) oj+g («-g) 

40 . The fraction ='-r- - ,/r,— .v- 

(«»+ g*)(a»* -g") 


(«• + g*)(a»* 
(j3* + o*) (t»* + ) (ai + g) (ftt-g) 


(or+«) (a* - gay + g*) (® - g)(»* + g «7 + g*) 

*. + 4-g*) _ (»* + g* (®* 4-g*) 

(jo^ “ g® +• g*)(ai* + gar 4*g*) w^ + g*®*+i^ 

Lv % ft 1 t ' • a.rt*06x 6®* 

41 . Here 1 . c. m, of the dono 7 fiinaJtors— 42 »* — *• 


5x2® 10® 


2x3 6 


36®« _6__ ___ 

* 42 ®*’ 21 ®**" 42 «** 42 ®* ’ 14 ®**" 42 ®* ” 42 »* 



sottnricCKi. 
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48, The L, 0. M* of the denominators »(1 +«*)(! - »•)(! +»* 
«(l+ «**)(!-»•*) 


ADDITION AND SUBTRACTION OF FRACTIONS. 

■ X3a X, I 80 'h “t* 30£I7 B3 s9 

45 “45" 

2. 20» + 6» + 40 + i» 4(I+27fl? 


10 


10 


/ -2 \_ 2» 
”%&)>•-1)- r-( 4 i)«' 


30 K(a* + l> + ^/'(<»^-lH * + < >/^(a'*-»-l)-V(»*-l ))* _ 4»* 

*1 

33. The given expression 


(a* +1)- (a* -1) 2 

1 1 


aj* + 5 iD +6 a* + 4 i» + 4 ^ f 3 )* 

1 _1__ 1 (ar-h 2Ha>^3) - (« + 3) + (ar f 2)* 

(« + 2'(« + 3) (ar + 2)*’*’(« + 3)* ~ (w + 2)*(«V3)*~^ 


i 

1 


flj® + 3® +1 
“ (® + 2)*(® + 8)* 

36, The given expression :=;—— -l + -. 

® (tf- 6 )((*-c) {a-c){b-c) 

&-<?+«-& »-<? 1 
”((»- 6)(» -t'){6-e) “(a- 6j(»-c)(&-o)*~(£»- ^){6-{?) 

- 6c(®-f»)^ ac{a-by *, 

(cs-i)(<»-'c) -o)(a- 6) J (»-r)- 0 ) 

_^ (fe - c)6e(g- (tc(f»- <?) (ip - 6)* + abja * 6)(jf — c)* 





he(h - c>(g* - + ft*) - ac(a - c)(«p* ~ ♦ 5*) -i- 


(o - 6) (0-<?);»-«<?) 

{Sc( 6 -o) '•ac{a - c) + €bb(a - 6 )}»* -+ 2xMc{a - eV - a 6 c (6 i- c) -* 


(« - 6) (6 - tf){c - e) 

!<»-&)}+ »*6c(6 - c) - (t» - c) 4- a 6 e* (a — 6) 


(tf- 6)(6 - f) fl'-c) 

(6*4? - 6e* - tf*4? + ew?* + tf*6 - a6‘)jB* + (V - a6e* - ai^c + «6e* - <»*6<? 


(a - 6}(<j^-e)(6—<?) 

4tf6*<?)2a?+fl * a* ^ - fl^* 6*c + o6 *c* -f w 6 g* " • <t6*c* 

(a - 67(* -«) (« -o)~ 4 

« (6*c - be* - g*e 4 ck?* 4g*6 - ab'^)jt^ ^ (a - 6)(a -»c)(6 - c )4g*^ . 
“ (a—6)(o-c}(6-c) **(a~6;(c»-c)(6-<») ** 

_p 1 1 3 ^ 

^-V^jp)'^ 2 ( 3 +V»)^ 97 ^” 2 ( 9 -"a) 9 ^ 

3 3 _q/^^* ® ® **“ ®\ _ ^ 

67 . y-a?= ~»+y= — and similarly at—x^t - (40-s), 

*-y= -<»-*) .-. the expression-^—-^--J 

_y*__ «* ^(P«(y- y) - y*(j - g )-<»g*(g~ y) 

(ffl-y)(uj-z) y-y) 

i 0 *y—i 0 *«- 4 ty* + y*« + «?*-y** xy(x~y) -r{a*“y*) - 


(j? - y)(aj ^e){y-x) (a» - y)(« - *)- *) 

- . g(y- z) -g(?/* g) ^(«p~g)(y^^ 

m »» J ^ I ^ 1 

58. _1 _ 1 IO" - i ir “r 3 


SOLtyTICttTfif. 
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___1____ I 

1 + ^ 1 + ^ IhT + o-^'^ 

1 ' . 1 1 




1 " +a> 




+ " j - 


1 ^ - + iL ®-11 - 4 . 

I—ti . .„m—D ^ . . ‘m—ifl 1* 


rr 




1 + a"*"* + 1 4r"‘"-P ’ 1* 1 + »"*•* 

1 -I f x""-*’ 


as in the following ex. the lesult =1 
1 


1 If 4, 5,-6 &c. tenns be taken in the denoniiuatori 

I 


+ - - 


— + 


1 


, (/ -jc y — t , u —w ,, z~-t6,z-y,x-“tif 

1 + a^ +«' +a*' l+a +» •'+« 


***i w-'t . 

1 + a +(» •’^ + a 

72. Tba oxpraasion = (^f_‘^ ^ 

: [ - 1 *; 1 =■(«“+»*+0 - («.' - 1 ) > 


"ai' + l) 
+ 2 


77. Divide the numerator by the denominator of the iVaotion the 

lesult is Af+y-l .*. (uj+y~ i)-y+1=® 

^ (y + ® - g)(y-® + r) 

{cox){Jo - y-i t) (® i-y-hz)(® + y-*) 

(r+®- V (g-® +_»/)^ ® + y-a y- a + z ^ ^ 

- ®i/Jlf Jt y -» + ^ ^ J'jt ^ -s 1 

^ » + y + e + 

83. The expression - -j-— - y{y~z){x-y) 2 '(x^){yZ't), 

yx{y -a:^ - ~j) •+ ® v(® - y) ya(y "?)~»^r + ®g*+®^y~xpy* 

“ »yr(®-y)(»-a)(y!r) " ®y?(®-yKa-e)(y - *) 

a 



IS 


MOiknom* 


yr(y - 1 ) + -g* ) _ yg-hdi^-flyy-yg 

csyt (« - y){« - g)(y - •) ’ “ o-yg (« - y)(« - g) 

g(jg - y)" tjw ~ y) ^ 


(a “ 6)((»-i»)(iW^a) (a - - ^)(ar + 6) (a - e){b - c)(u: + c) 

(h - c){jt + 6) (ar + c)--{a - <*>(«■ -<- a)(y (g - 6) 4 tf) ('0 + ^ >) 

(rt-6)Cfl“c7(6-<*)(®*^®)(* + ^)(<»+''') 

of which the nunierater**(6-c)[«*+(ft + e)« + &c}-(g-'OiiA* 


+(a'f eu + ttc} + (a- 6){«*+ («+ 5^)i» 4 flt) ={^-c- fa-r) 

+ (a - ^ar* 4* (6* - e* - o* + c* + a* - t*)«r + (6 - c)i<? - (» - 
+ (« - A’itfJ,5= (i-c)6e-ifl-c)a«? + (o-'i)o6 !=•(«-^) ah-ac-^ac 

+ ^),,a-4){«-.) 4-^) ...the given 

„„ . (14-a»?/)(l + »g) (1 4-.Vi)(l4-»v) 0+a»0(l4?/g) 

88 1 lu. expression.— 


(I fa?v)(^ 4a>gVg~'V ) -(I -i-yg {14-ay«/)(g - a?)--0 4-a>g>(1 4- vt)'Qs^ti) 

(4i-y)Cg-4j)(g-y) 


(f—“I t- fwhen the numcir^tor w simplified)» 1 


89. The expression SB 

2a*y* 4 -2a?y - 2a?y(g ?^ 4 - y*) + 4j?*y* - (a>* 4 y *) (1 +a?*.v^) 
2a?V+2a?y4'2ii?y(j?*4-y*)-4a?*y* -(a»* 4'y*}(l 4-»*y*) 

_ 3«*jy* 4^a>* v*_+ 2d?y - 2a?y(a?* 4- y*) - {»* + y*)(l 4a?^y*) 
“ 2a>V “4®*/ *♦ 2«y 4-2a?y(a>^ +y*) - +y*)(l +«^y*) 

_ ^V(a?*y* 4*2a-y + 1 ) - 4-y*)^«*y^ 

“■ 2a?yt«>*y* - 2«y 4* 1) -7®* yOT®*y* *“ 3a?y 4-1) 

u 

(^gryj^^ i)* IV 

- y* j(i?y - 3 )* ” \a?y -fl/ 



SCLUTl 


lAffS, 




90. When the fractions are all added the numeiator becfMnc'?i 
2'6-c?)(o-a) + 2(a-&) e-a)+2(«-6) 6-e^ + (tt- 6)*+(J-o* 
+ '<? - a)* and this is evidently the square of (6 -/*) + (<? - «) 

+ (dP- 6) ie. of zero .*. the numerator is zeio /. the lesult is zero. 


MULTIPLIO^TON OF FRAOTIONH, 

* 


Bz. 

14. 

1 ?®x®=l 

3 8a ® 

2. 

• 

2a ^ 

rt* m* 2a»i 

— X 


a 

mg 00 a 

0 

an 

7 ;/* -1 ^ 0 a*a(?n* — 1) 


rn-)r\ 

^ dp*»v^ ^ a rt*w* w + 1) a* 


4a* 20/ Cz* 20 y* . 

5y* 6z* 4a* 5//* 

j> * + g y ^ a* - / + V* 

(aty)* a 

^ a(a +1/) V (g 4-.v) (a -9) x (a* + .rv +»/) ^ ^ 

*** (a " y) a*4/j(a+y)* xa * 

f a* a - g «* - 4a* a* - so* 
a—a a-2a a*-a* dP* 

«*(a-'a)(a-2a>)(« + 2a)(a-a)(fl + a)_(/i + 2a' (flf + a) 
(a-a)(a-2a;(a —a)(tf* +rta •I'a'lct* ^ o* + aa + a* 

^ fl** —a"* + a’"a’’‘ + a*'" ^ w*”a* 

+aV + a*’")Ka’*^^*) 

{or - a’^)(V*-+ a«a"* + a*’’*)(a’"+*} “* 

1 a*+ 5 a+ 7 

a + 2 ^ a* +10a + 21 

^ (a4- .H)(p + 2)(a’t-5)(a + 7) + 5 
** (a"+2) (a +7)(a+3)a* * a* 



nat^TIONS* 


10 

'/(ayy) 

— y]{V sf + V'jy)* X 4 _ 4(>/‘a; +Vy) 

~^Waf-V^T{'</xi‘>/p)y/[ooy)'' V(joy)j 

(o-y)* a!*+y’^^(« + V)* - 
^ Hi^7/)(aj ^)(»* + j>v + V *)(a> * - arv+ 1 °)(jo ’■ v) 
"* (a? - r>r ^ y) Cjj* - + y®) («* + ajt/ *• / j 

aH O' a - d) 

12, a - w + a? a + ® 

X ^ X Oi® 

a* +a>® 2 

__ 2(ff* + dj*) X (d + j") X Coj 6» 

” lo** - dJ*'; X (tt* + d;'') X 2**a“i 

“ (!^:--:l-K;?)->--i«'" 

=--~ 7 -j*--r- =2x»V(a*-a>*) 

. dj*-3a) —10 + 2l df* H 3af--4 

dJ^-tOar—7^ dr*-3«-10 a.*+7di'+12 


di*-3dj-10 (jp + 3) d’ + 7) fjT44 ) (at-1) 
(aJ + 7)(dJ-l ^(dJ* -3io-10) ^(a? + 4j(« + 3) 

i* + a* +1 / 1 \ a* + a® +1 _ 




" “ I —t 


16 dj**'"**-*’ X (2jr)^^"*“J’ X 2"“^^'"*" X 4 = 

X '"‘■"-P-*** X 4* X1X 4e40?*** 

17 (d>*“^'‘)*(d>’‘“^)*(®“’"'^^)® 


18. (Y-‘^t8a' + }) 


14jff*-99w + 7 ♦ _7_ 

49 (»-7) 


l4a)*-99d? + 7 „ , 



mLvrimn^ , 


n 


19. 

20 


{a—wy 


at* 


»(«-») 




«(aj* - a? +«"■* -a”*)(a> +a>~^)«a54.. ai-i 
^ “ 2ci^c) -——£ 4 . (cj- <; + -e- 6) 

=» + & + c) (« - 6 — (?) = a* - 2i<? 

«’(.»i-.)(-.i.'ti) 

+ + + l)-(jD + «”^)* -1 =«* +aj'* + 1 


23. 


{a + xy ^ a+ + 


a?* + £p{/ + ^ tt)* - 

Jit ^ cr - i\ ^ + Ji?) x'ac - hdy_2{ac - 

V ~ e/ c -i d/ ac + hd - ~d^ j lac + ” ~c^ - 

J 

25. 

»“+2/" a — 0 ya--f at)0^ / 

— ~ + 2>*)(aj + ,v)0(-ir* - jr, 5 ^ f j/*) 

~ (-ffl+ji -»J( t y'Ha-Ajiu'+ a6f 4*7 “ 


DIVISION OF FRACTIONS. 


—1^ _ _ M Sat 25fly Sjt 2l 3 4»p® 2af 4 iB^ 6v* 12iiV 

SXi 15 TT■*•• ^ ~^^*= r 2. =r-T, X' 

7 2l 7 25i» 6 5^* 6^* 2jf 5 

4a>* — 4• C ar4-1 —1) 6 4(i*—*1) 

13 30 -i.^ 1* 3 

» 


3. 


4 4 ii>.y ^ a>"(p + y)^ at(at’^y)x(m^y)* an^y 
wy-/ <«-y/ ""y(«-y)l»+y;*a?* ^xyiat-iry) 




22 


m- 


SOLUTIONS. 




a - b ^ a{a + &) 


a 


ab\ l^ a^ +ab * 6*) ”''BJ|a + (6) 

a*+«y+ 2/* 


(I. 


a'-y*’ » + y “io*-y* ai(«-y)'* »(jr-y) 


.('*:)■- 


y » 


/ 

ahc \bo ac ab a)'~ «6c 

^ "1?^^ \ a. ^ - g 

\ ate* / aJe 


«6<? 


(T + 6 


(o- i —c) a+ 6 + <?;*”a+A + c 

q The exDi-cssion- ®-t?)(®+J') « >»-g» - a»f 

9. i he exjiiesston - („ + x _ j, - - _ ^ 

»♦-/)* cr - 6 


10 . 


11 . 


^c»(a + 6) * * . 71* 

\(i + 6j* ‘ flr(a -th) ^ (a + i ^ 


1 _.L_ by 1 + 
1 +» ■' 


tg* - ® X^~®* 

i—l + « 1 


-»(! - oj) 


12 . ( 2 ^ 0 * - 3y + |)-^( 6 ig - J) == (23«« - ^hj) - 2|4f ^ 4 ^ , 

IQ /^ . 2iW \ / 2 j? \ «*-» a;-3 ar -1 

' \ a-3/ \ »-3/ »-3 »*-5a at-5 

f 

11 7g (fl!* "fP*) . a* -am ’la {a* ^x *) bje-k-at) 7 (a+CB) 

c5J(<?* - »*) be ^l^at ^36{c^ - at*) ^ «(g - f) ” 3 ( 0 ^ 0 ) 

15, (i>* + |pr« +»* ++ 2)(a* + ^3 'f 0 + ^y 


<5* + ig* + ai® + 2 +4?” * f «*** 4- a** 


V + AT + IW“^ + ip^* 


*= a* + «“* 




SOLUTIONS, 


23 


16 


17. 


6-3<jf^6a-2^ 6-3c» 6* - 2<i?/_^2(» - 5 

2a6 6* —2c/6 ^ 6t»-26^ 4a 


( 2a+jp^2aj2®\ /2a + ar 2«-«V 

St*-® V?a-® 2a+ ®/ 


2(4a* + y*) 4a* - «* 4a* + »* 
4a*—®* oa® 4 a® 


18 




) 


P \a 0 c / \a 6 e 
_ a^^a ‘~6c‘ + aha - aa + a6a — ^ Ac + ae + ah\ 


abc 

dabc — i&a - a e - a6 
abc 


ahc 


abo 

Sabc 


) 


bo‘¥ai+ab hi-tao-iab 


- I 


/® + y^®* + 3/*\ "" v*\ 

\®-y ®* y*/ '® + y ®* + y*/ 

y* + ®* "*■ V*® “ y®* “ y"* 
{sti-y)(j}^^ y^) 


+ y*® - V®* - t * -®* + ®y* - 1 /®* + y* _ 2 ®* -?y*)x(r + //) 

+ “ (®-y)r^ 

2(®-y)(®* +®y+ //*)(»+ y)(® + yX®* “®’'/®*+®*V^ + y^ 

2(® - y)(® + ?/)(® - -«){x'¥y) ^ coy {^ony - - 1 /) 

\ B* - y a* + ^/ \ tr - V y m^4y} 

Am'^y ^®* y ^ x^fy 
(®* - y)(®* + y) j®Vy ®* + y 

, /2® + 37 •2®-^yv / I«*+Qv* (2®)*-(5 v)*Y 

\2®~3v 2« + ,V'"\(2®)*-(3^)*"“ 1®* + V / 

2(4®* -♦• 9y**)(4i* - 9?/*)(4®* + __ (4®* -* Oy*^* 

** ( 4 ®* - 9 y*) X 2 X 74 ®*^* ^ 72 ®*v* 



u 


dOLOTioNsr. 


22 . 




( SB*a « + ii\ 

+ a ar - a/ 


flj — «<\ SO - a 
\if - a ^ oj Tu/ 


«_ 


~ 4rta? 01* - o® 1 ar* + <7.« 
—, ""—^ X , ■ " > "t" *" ~ 

ar - 2^a.^+ «'';! flf* 


ar* 4 g ar’ -2a® 2/?® 4 «*ar 

A** i ^ J5* - a* tt* - a6 


23. 


1 1 1 
T “ j “ a 

a^- — a-t- —-- a + ^-^ 

Oti Ovi-l OC-t I 

c c 


1 fie +1 

fl.v + fj + e afie + a + e 
fie-f 1 


1 


1 


a-*- «-4+.;\ + 

fB~ i a* - 2 aj* - 2 

a 


1 


a® - -X ■ 1 -I .r* - 2 


- 2 


a® - 4a'‘ + 15 


INVOLUTION. 

SSx, i6f 9, (ar-:^2)*{«-2)®-a(®* — -3(®*;**4 + 3’a?**4* 

-4»».^«-12a* + 4S®a-64 

14. (® -2)® *ju® +5'a*'< -2) + -2)« 

+ 6-®(- 2)^ + (- 2)s - 10®* + 40®* - W + 80® - 32 

15. (4j? + T 3*(4®).*1 +3' i®*l* + + 43®* + IZsB 4 1 

£0. (fT^ fi +1'.';* = (a -f fi )* + 2e(a t fi) + e*»flt* + 2^fi* + fi* + 2<»<? 4 2fie + c* 

24. (rt+ 6 + e 4 a/;* ■- (a + fi)^+, 2(fl + fi)(c* + (i) + (c + rfy* 

=»a* + 2afi + </* + 2 <s!c + 2rt</ 4 2fie + 2fi</ + e* +*2erf + «3?* 
a»a* + fi* + c* 4 42afi 4 2«e + 4 2fie 42W4 2cd 




satxyrioiwv 




44. + It® +8a»7 + —%• + + 

V T a» To« T T j *>-2.2.3 /i,® ^1 .2*3 

8*7 

1 +284»*+ 56ai® +70a>* + fi6«*+ 28«*+8» +1/ 

49. («"* - JO*" ‘ )* *■ («■"* )* - 2»4r"’* + (jo*"^ )* = oT* —2a»'* + w*"* 

-• (:-‘)'-(:)'- c ‘* t ‘)'- S -‘-^ 


EVOLUTION. 

Ss:. 17 28, I Am* - 4do*y + y* - 2j/* + 4 «b* 5^* + , 2jr* - y + y* 

4»* 


40*-^ 

Am*-2^ +/ 


—4i*^ i* U^y* 

_- 4a»* y -»• j/* _ 

Ad* V* 

*1 !*</* -2i* + I/A 

a - h)* - 3(tc* -r f« - b)* -f (a^ + i*)* (a - 5)* - (,rJ 


(/-6)4 


^ - 6)* - (a® + 6*) 


- ^a^i-+ (a*'+ ^*)* 

- + ti*) (« - -t- (a* + //)* 

0 


t ^*> 


(jr + i)*'*4(«-i)»ao*+ 2«*> ^+ ^ 
arrange thu» !«* — 4jj + 2 + y+A JO-2-jr 

I 40 


2j7 - 2 a* 




- 4« •+ ‘4 

- 4ar -♦ 4 


- 2 +1 + 


•- 2 + 4,^+ 

Otherwise ai*+2 +-4Jf+4a#^-c*-2 + -j~^-4(jo-j^) + 4 
«(jj - i)* - 4(a» * J) + 2* «(«- i- 2/ 



26 


mvmm. 


a* + 2(26 - c)a* + (46* - + 3e*)a* «* + a(2 6 - «) 

___ ■i>2c*(^' h~c)a + o^ +<J* 


2(26 -<?)«• + (46* - 4»6<? -t )a* 

2a® + o:26-c) 2(26 -e)^ « 4 (4 6* - 4/'g + c*)a* 

2 t*t * •+ 2£*‘ (26 “ £?'« + 

2a* + 2 rtl 26 - o) + c*" * ^ 2f^r *6 -fV/ -h c-* 

~™ 

33 . + 1"»6-O.t (<«- 26 )®* 

- 86^4-126)x* - (4a6 - 0a)a? + 46* -126 + 9 - aa> + (^26 

-3) 


2(r» - 26')_(f - 26)*.^’^ __ 

-tJi» - 2 ?('# - 26).r* 4-(<-* + 4a6 - 6^4 - 86® + i 26 )c* * 

- 2u( 6 - ®_ 

2{a- 26)at* ^ ^ ]V/n;* - (\ah - (> 7 } 0 

- 2ax ±;26 - G» - 86* 126)x* - (4.ff6 - 6«}» + 46* 


-126 + 0 


I ^ ^ ,1 

4a — i 2£6^6^ + 96^ + 16a^£?^ — 246*^e^ + iSc- —36^ + 4e^ 


4«4-6ii 


+ 4c' 


82 a;^ -16^^ 

32#^ - 82iri +12 

+ 24“4ii?^ ^ 

a2u»^-3‘2iji‘, + ?4 
•• 8ar ^ *i ^ 


l+i2 


I0a^£?^ - 246^c?^ + lGc?-“ 

1 - 216 ^£?^ + 18e^ 

“ ^ 

•258»^ - 512» + 640a»® - 3 l2.c^ + 30 ♦ -128a? “ ^ 16»^ 

2.S6af^ _ 4-403? ^ - 8.i?~* + 1 ? “ ^ - 16»^ 

-5l2a?-»'G40.r^ +12 

-‘5l2a? + 25t).r5 

-^-- ^2 

884.r^-5l2a?s + 304 ' 

384(»^-381aJ^ + 14t 
---- 

-12'3ai^ + 160 

- + 128 - OGn”'^ + IGar"* ^ 

32 - 32a ■ i+>24» ' * - Sffl"-'+ j! ■ i 


32 - 32a ”^'+24»”® + 8«“‘ +a” ^ 



tOLTJTZOSrS. 




37, Arrange thus 






* —2#^ —1ffli—!-«“■ 

a7___*_ 

- 2(0^ - 1 + 2»* ^ + £p“^ 

1 

r ^_ 

-2 + 2a)*'^ + 47’*-' 

—2 + 2^?”^+^?“^ 


42. «6eeEx.31. 

43, The expression can be put in the following form » + l - 2«J 

(1 + 0.^^ + 3jr- =5 or + 1 — 2aj^ + 3ar^“j? - 2»^ ■t'3a?^-2ai +1, 

Now find the root in the usual way. 


2x^ - 

# 

2*- - +1 


44. The expression+2+a + 

O'* + Ga?^ + llto* + 3a5 4* 31 I a>*+3aJ4»l 
a.'* 

6i»* + 11 oj* 

Gf p* + 9.TJ* 

2®* -r 3 a; + 31 

__ 

- d® + 30 

9 

Now V the given quantity is a perfect square the remainder 
Bj(9==35 •** ®b10, 

54. Proceed as in ex. 31. 


49. 

2®* + 3® 

2®* + 6»+l 



sourrioNf, 


ii»» 2ar 26 ^ 26 ., jfltf .. 
|—^ — — + —« •— - + — + 1 i 
a* JT » a \a 


a a 


6* 

a Of 

26. .26 6* 

-+-; 

a a a* 

67 . The expression = 4(a^ - l^y + 4 (e* - 6* +8(0* - 6*) 

{<?* - rf»)a6erf + (»* - 6^)*{r* -rf*)* -8(a* - 6*)(c?* -rf*)a6c?rf'l- 
«(<»* - - rf*)* + 4a*6*{(^?* - +4e*^i* 

= {(o* - 6*+ 4o*6*] {(e* ”</*)*+ 4c^d ^} 

« {a* + 2a* 6* + 6*J + cf*} =r (a* + 6*)*(c?* +««)* 

Square root« (a* + 6*)(e* + r/*) 

C 5 , The expression can ha put thus 

9(%?Y-24(? + ?'Ui6 

\y u7/ \y «/ 


and which is«« 1 3 ^ } 


INDICES. 


, ;|0. 1. 30 ^ means the square root of 36 ; - J ; 8^ means 


f , * ^ i 

lh 4 cube root of 8 ; 87 ~ ^ = ( 27 ^)' = (s)* »8 i lOO^ »«(100*)’ 
»10'*1000 ;8l^-((8l)^)'^»'3'“2tS 



SOLUTIONS. 


1 1 

2. = = »^-a?*=g256 5 

3. («-•)* = » 

1 . / .1 -2- ^ i.> 

A A \3** * / ||4\ 30 _ 1 ^ ^ X 

4* (-») =(-*•) ■* ; (2»*)J 

_ 1 

- I (2»^)* \ “ = (4»)" ; 

*• _ (a,») " i=--r“^ and '( -(-at*) ^}^—-(-»*) 


-(-» )^-w 


*. product 


“■S'"* ‘ —' 

= ^ * c: -JB 


• . 1 

<r*'* V w ‘C 


(?) 


1 J 

_./*.2'’» •’’hfi *=•»!• I;®; 




1. J 

2«»\ ^** 


//*-***»w 

» (?^-d -(t> -(^-)''-7. 

* V* 

0. Dividend=(«t”"-"*)*” =-(«’")**=»*“* 


= (a>*-*“'’"; «(ic ) 


|-*i*\*^’* /. quotient 


^2 m* 4%"»( «-f») - a,* «<» 


10, 2*. 2**""-_2"_*_2.’-»» 


^n+A. 2»«*-4 2*’ 



SOLltnONS. 


;i. ^ ^ -{0*0^)^ -(<»i)'^» 

i*a^ 


12. The expression 


■"’^■« /f.an'"''-- 


^ \tt^ - 6* / 

-(KD’-e^t)'-'- 

13, The expression = ^ x *’— x 

® ar j/» 

rrf 1 

i>i Tn v«' /-v^ erf 

14, The expression = ^_—= /_ \ *' 

15, The expresbioii = x x aj*'''"'"-? x 

1ft Tlift • * * 8* tt 

io. j.he expression --- — ^39327 -j.o ^^3(3 ) -3 (j > 

(3»,o' 3.0 

e .fi ^ n 

S 3 33 '3 -.33 ( 3 ~l )-33 X2 


17. The expression =»+jf(*!r <'^---''1'-!^’ 

Z 2 


J». tt-lm 1 - Jj (2l)‘ 

‘ l»- 



“T* 


-\=-\=|: (ia)-i-ie-i—,-ii 
(5j)“ 8« • 16* 



SOLtmOKf# 


81 


(1+6 h 

X 


. The expression ^ *«»ar +4? *24? 


20 


1 1 1 1 
21. The expression “ + j;;; 


* 

i+»"-•■*■ 


/r 


tn— 


1 +.V 


I—fi 


-• = 1 


, ] ”1 + 0?’'*** l + o;”"* l + o>’“ 

26 + 2<? + 2(? + 2r/+2^j+2f/ 46 + 4c + 4(? 

jr OB 


22. Tho expression = —r, - 7 — 

„-»(o + 6 + 
w ' 


d) 


,4(6 + c + </) 


= 1 


SUBDS. 


Ex, 19.^ 1. V18 + 4V8+\^32 = 3V'2 + 8/2+4V2-15/2 


2 

3. 

4. 

5t 


a/^i2 + 2>/4S - 2427 = 2v^5 + 8/3 - 6/3 = 4/3 
8 X2 - 4X3 + 2«-6 


4/5 + 3 X - 5.x '^ = 1/5 + 4J - II ^»4/5 — 7^ 


4_W2 (I,./:>'i(2^3) 
2 + /3*’i.2 + V3) 2-/3; 


8 +2/2 — 4/3 —/6 


^/ 7 + /8^»^ _ ’^4j^2/21 _ 10+ 2/21 5 + /21 
(//—/3)(/7 +/3) 4 

- (2/.3 - /?:)(3/2 - /3) 6/0 - 3/10 - 6 + /15 

'* (3/2 + 73j\‘3/2‘-V3>“ i3 

„ 2 ^^ - 3/2_ (2/»• 3/2)' 3/2 - 2/5) 6/6 - 18 - 4/15 + 6/10 

®* 3/2+'2/5*v3V2“ + 2/0(J/2- 2/5) -2 

^ -S/6 + 9 + 2/15-3/10 

9. Let V^3+2/2*/o? + /y 3 + 2/2s3rj? + y+ 2/ary 

/. JR?+ y=»3, 2 /aryas 2/2 a* + 2 a?y + ^* =9. Subtract this 4a?y«»»8 

then «* - 2J?y + y**l .% and«r + y«3 .% 2» = 4 «b»2 

and .*• .% the root rei^uired it 4% ^ 



flOI-TOOKS. 



10. Assume v^7 — 4V a = -/or — aud then proceed as in the pre¬ 
ceding ex. 11, Proceed as in ex. 9. 12. Preceed as in ex 10 

13. Proceed as in ex 9 14. Proceed as in ex 10 

15_1 1 K5-V'2^ V5->v^2 

’ V(7 + 2710) * "757 V-r ** (75 ± 72) (75 - 7;») 3 

'r 

16. Proceed as in ex 15 

17. The numerator a4 + 273 quotient 2 
18« Extract the root of the two quantities and add 

19. nationalize the denominator. 

20. Let 7(7 + 572 )»jj + 7y then \f(7 ~572)=a?-7y 

7(49“ 50;«a;* - ur -lssaf*~y -h 1 ; again cub- 

ing the cqii wc have 7 + 5v^2 = «• + 3aj*7y 4 3«y + ir 
equating the rational quantities from both sides «**+3r?y 7 
or + 3*o(a® -i-1) — 7 or 4aj* + 34» =• 7 whence by trial a; = 1 and 
y -f 1 asi2 cube root required is 1 + 72 

21. Proceed as in ex 20, 



73j^l 


&nd 


V"l-ai = \/1 


73 


23. 

25. 


- 73 j ^73 

_7.3-l . 2 2 + 73^2+7.3 

”~'2‘ V3 + 1 V3-1 " JT“^'‘"i+V3- 

1+-2- 1 + -2-- 


2W3 2VS-3 3/3_::^1 (3‘/3-1)(3-'/3) 

3 V'¥‘*' 73-r‘3 “~3 + V3 “ (3 + ^3K3- V3) 




C 


*“‘173-2 


f 


Proceed as in ex *20. 


24. Proceed as in ex 20. 


The expression 


1 * 

^2 ^ 2 + 73 2-73 

-73 + 1 73 - 1*3 + 73 ■*’ 3~73 



aotHTioNa. 


m 


35 


* 


(2 + -{A) + (2 -V3)(3 + '/3) 6 ^. 

^ 9 3 6 


27. Let 


1 +V^(- 


— 1 — — 3 


2 


« r and — ^ — =* « and suppose » a multi^ 

tiple of 3 so that flr — 3/?* .*. r* »l .% r*^a*l, ji*as.l 

sum an 2, Next iffppose that when 9F is divided by 3 thore 
is a I'emaitider 1 so that ajas3p+1. Now f*-*’ + ^»»r*jPxf«:r ; 

*8=:*•/» X #ssi /. lSumo«r + «=» -- -•¥ -^ ' 

A £ 


r3 


~1. Lastly suppose that when is divided by 3 there is a 
remainder 2 so that m is of the form 3p + 2 **• 

xr*B»r^ and x saj* Sum ar*+a* 




-1 


29. -/a + V2 - 


^^3-^ . 2 + ^^3 

= ——- 7j ^ 1 


2 --/s 


4Sjf» 


V2 

• (7(a-t-i»)-7(g-i »))* - ( 7(a-l- a) + 7(a-iii))» 

~ (7(0 +«■) + 7(0 - a'»(7{g +») - 7(a - »)) 

• 47((»*-»*) 27(o«-i>i*) 

" 4» r* Ji 



SOLUTIONS. 


4» + + 2ak? + 9V(6i) 

32.---- 

y - (<p ~ (.y» _ 4ar'/(g* - &*) 

4®*—(a*-6*) I* 

34 (^?iy + ?1I*:_+ j 

V^(6flj(2® "f 1)) V (l2ji^ t* 6aj) 

35, Proceed as in £x. 33 36, Pr^^ceed as in Ex. 31. 

V(1-«»)+! 

37. V^d+'a) ,Va-c»*) ,,, 

7oH^’7riTa) 

38. The L. C. M. of the denominators = (I-a*)^ .* the expression 

-Kl-c*) a* + l 

<l-<i*)'^ (l-a*)^ 

39. + 7 -l)^-o* + 2a7 - l+(-l) + a^*-'2(»7 

+ (-l)=:2a*-2 = 2(«*-l) 

C»+yv^-l)*+(a-y>/'*-l)» 

«*+y» 

- »*-*‘2gyv^(-l)- / + j g^ *2a>.y>/'-1 2 (jc* -y *) 

~ »*+y* oj* 

42. The products* V(«-1)(»*+ar + l)(ar+ 01 +1)* (ai*-!)^ 

sB^(o»*- !)(»* +1) (a® -1)^ = V*®**^' (4*-3)^ 


43. The expression 


1 ■. 



solctX>ns. 


Zd 



1* 1 (1 - ••K44>» -1) 

“t «(4«»-3) f“(4»‘-a»)»" (4(»»-3«)» 

1 - (— + 24aj‘* “ 9«* +16®® — 24»* + 

(4w* -3®)* * "* (4 w*-3<b)* (4®* • 3»)* 


SIMPLE EQUATIONS. 

SXa 20« 1. 4® * 3®asi2-8 or ar^4 

2, 8jj —6jc*» 6 + 3 or'3«aB9 .*. «r“3 

3. 3«-4®=-l—4or -®=s-6 ®aa5 

« . _ y j t. t 2 Wl + h 

14, 2ag$&nv=i2m^b ot (2a-^n)a-=2m'¥D w= . 

' 2tt + » 

17. 3*75®-2‘25jp« 8-‘5 or 1*6®**7*5 •’• « = 

1*5 

28. 3®-3^-4jp + 4®«0 .'. 7a}^lp ®«p. 

49. +<»)*asSofr* or(®-(» + ar+tf)(®-<»-«-a)'«5a* 

or 2® X -2aa«5®* »as --- 

4) 

63. From A» + B* + C»-8ABC«(A + B + C)(A< + B» + C* - AB 
- AC -*BCj wd have (« • 1)* + (® - 2)* + (® - 3)* - 3(® -1)(® ~ 2) 
(® - 3) =5 (® -14^® - 2+® - 3){(® - 1)* + (® - 2)* + (® - 3J*,-(» • 1) 

*. hi fector 3®-'(1 + 2 + 3 )w 0 L,3s2 



'36 solutWsi. 

64. The left aide expression «f» + a + 6)® - e® •»ar® + a® + 6* + 2a » 
+ 2iar + 2o6~<?* and this =«*+a* + 6® + c* 

.% 2(fl + l))io s“2o* — 2a6 ® 

a + 6 


SIMPLE EQUATIONS 1NV0I4.VIN(; FRACTIONS. 

65. Multiply the whole eqn by the /. m of the denominators we 

23 X 15 

have 15a>+5a; + 3i» = 23 X 15 or 23»=23 x 15 ar«: «15 

76. 6(ar “ l) + 4(aj - 2) + 3(a; - 3) sb2(6x - l) 

or OvD-6 + 4«-8 +3fl>~ {) = lOa? - 2 or 13»-lOai«21 *. «»? 


112 , 


42 


35x2 35 


42»-126=35«-70 


x-2 2(x-3) »-3 
42.0 - 35.C* 126-70as56 7»=s5C 

113. Multiply the whole eqn. by I2i» then 240 + 4»61ffl 
/. 61 (Os244 JO = 4 

Ui. (u.,.8)(i0a, + ]7) 

-18(12ii+2) = 2(U»-8)(5»-4) or llO«*+ 107j»-13C-216i» 
-36sliOio® — 168jo + 64 or - lo9aJ + 168<w =64+ 136 + 36 
or 50x0*236 xo=s4 


115. 4(iO-5)»10(at-8^ or 4«*-20 = 10ar-80 4(B-10(B 

. =20-80 or — 6 x 0=-60 •. iO»10. 

110. (2«-6)(9xo- 21) = (6x0 -15)(3«-8) or ISoj* -OCat +126 
•a 18a»*-93x0 + 120 or —3x0 = —6 «?ar2 


117, Multiply the whole eqn by 3xr(ar + 2) then 

3iofa^-2) + 3(» +2) «= 3xo(a; + 2) or 3xo® -6xo + 3« + 6 = 3xo* + 6« 

xo=S = | 

118. e(^i«-2;(3»-l)-6(2«-l)(4®-2)=(2a-l)(3«-2) .•.#=2 
llO. Multiply the whole eqn by 7(xo- l)((» + 7) then 

7(xo + 7)'“14((»-I) =xo + 7 or 6(xp + 7)-14x»H-14«0 

- 8® = - 56 ,% {0 = 7 



solutAns. 


37 


1‘30. Multiply the whole equ by (oj 4) 6,(aj - 2) then 

2(a? - - 2) + 3(0? - 4 (<r - 2) =*r)(ay - 4) («i ~ 6) 

or 2(i0® - 8 jo +12) + 3(aj* - <>aj + 8 ) =)5(aj* - lUa> + 24) 
or 2 j 3® — 16i» + 24 + 3»* - l8aj + 24 - *- 50fl> +120 

60js - 34« «1*20 - 4S or 1 Ojj = 72 a 

121. Multiply the whole eqn by 7 then we have iw + l+7a(ar^ 2) 

=s7(o;-1)* or + I4j? = 7ay*-1407 + 7 07=6 

122. t;H3a-2)(3j(r - i) = (2a7-l)(3a> - 2) +6(2a?-l)(4o7-2) 

or 5407* -54i;+12;=6 o 7* -7aj + 2 + 6(8iC*-8o7+2) 

^ or 6 4o>* - 54o? +12 as*«74o>* - «')5aT + 14 a? = 2 

123. Multiply the equ by £» + 2 then w* + 807 + 2 - oj* - 3 2air + 4 


124. Multiply the equ hy (ot- 2){7a7- 20) then - 38a?+ 26 

-35xb + 42 :« 07 = 8 

125, By cross multiplication uc + afsxt^^hd + cdx .(a/- ed)x 

t' 

=* bd — etc .% 


hd— ac 


126. —= (1 - J) = or 
07 + 3 ^ 0 / ^ 


1 


5.'» +25 = 607 + 18 


07+5 ” ® 07+3 07 + 5 
07=7 

127. Multiply the whole eqn by {2o? + i)(o? + 12) then 6 o 7 * + 80o7 

+ 96 ~ 2 ®* + 25o7 +12 + 4o7* + 78o7 + 38 23® —46 •« ®=2 

128. 7(3jc«-2®-8)»21«7»-48o; + 12 or 21®*-14®-56 =21®« 

- 48® +12 or 34® = 68 ®=2. 

129. 2(®-2)(3® + 2 ) + (2®-3)(3® + 2)«6(2®-3)(®-2) or 6 ®* 

-8®-8+6®*-5®-6«12®*-42® + 6 29® = 50 ® = 


130. 


®* — 4® + 3 — ®* + 4® — 4 ®* “■ 12® + 35 ■* ®* ^ 12® — 3 0 


or 


(®-2)(®-3) 

-1 -1 


'®-2)(®-3), (®-6)(«-7)e 
®*-5®+ 6=®*-13®+ 42 8®-36 .*. ®=44 


(»-6)(®-7) #_ 
(®-2)(®-3)«(®-6)(®-7) or 



SOLv TIONS. 



131. (64»* - 48jtf 1) =j(l6ar*-8 j» + 1)(4i»- 5) or 64»* 

+674r-9-64«* - li 2 ai* + 44«~5 180 = 4 /. 04=,^ 

(0-5) 10 - 6 ) ** (0-6)(0-9) 

0*-100 + 24 - 0 * +100 - 25 0 * —160 +63- 0 * + 160-64 

Ql* - --—---—--^ ■- --^ - - --... 

(0-5)(0-6) , (0-8)(0-9) 

or 0 * -110 + 30 = 0 * -170+ 72 60 SW 42 .*.037 

\ 

1B3. (20+ 3)(3»-i3) —(20-8)(30 + 9) 

60 *- 170 -39 = 60 *- 60 -72 Il 0«33 .% 0=3 

134. ( 60 -4) (90+ 20) =36(40-12)+ 90(50-4) or 450*+640 

- 80 = 450* + IO 80 - 432 440 * 352 /. 0 = 8 . 

135. (60 +7)(0+ 7) = (80 +1)(20 +19) or 60 *+ 490+49 = 60 * 

+ 590+19 100 = 30 0 = 3 

136. (lO 0 + 17)(130-l6)-l8(i20 + 2) 4*2(50 - 4)(180-l6) 
l 3 O 0 * + 610 -272- 2160 -36= 1300 *- 2640 + 128 

.% 1090=436 *. 0 = 4 

137. Multiply the whole equation by the L. C. M. of the denomi¬ 
nators which is 2 ( 0 - 3 )( 0 +7) 2 ( 0 —7)(0-3)-( 20 -15)(0 + 7) 

= -( 0 - 3 ) or 2(0*—1O0 + 21 )-( 20 *- 0 -iO 5 )=-( 0 - 3 ) or 20 * 
-200 + 42-20 *+0 + 105=-0 + 3 - 180=-144 .% 0=8 


138. The left hand side = 

( 0 * + l )(0 + 3)-(0 + 3)(0*-l} 
2(ff* -1) 

^ + 3) ,0 + 3 ^ 0 + 3 

2(0*^i) * 0 * - i ‘ ’ 0* -1' 


0 + 3 0 + 3 

2(i*“:ir)“'2(0* + i) 

4 *^ 0 * + 0 + 3 - 0 * + 0-30* + 3 
** 2 ( 0 *- 1 ) » 

0 

*■“ 4 —1 .*• 0 + 3«76 0=8 


139. Clearing the equations of< fractions we h»ve 4(0*+ 1) -40 
(20—1)+40*-1=0 or40 + 3«O 0 =-|. 



SOIUTIONS. 


39 ' 


140, Clearing the eqns of fractions we have (2ar + l)*-8 
I »i)* or 4®* + 4ia> +1 — 8 a»4a>* — 4aj +1 or 8i» «■ 8 af =» 1 


+ - 
9 


141. -(»-!)- 

a + 1 ' ' w + 1 ar+1 


a + 1 


a + 1 


a< + l»9.'.»* = 8 a = 2 


20 


miKJ 

142. a^*+2a + 2 = ^zZ2io +^ (ai*+2iB+2)(w* - 2« + 2)~20 
^ or aj^ + 4ss20‘/. a>* = 16 /. iPa=2 


143. 


«* + l 


w(af* + l) a'trl (oj-t-l) 


V or 1 


--- ^--- 01 * 

» + l (a?+l)* a7(«fi) 


a7+ 1 -a; 


144. 


“ / “ Lil l i ^ •*• a^ + l = 3ajor2i?«l 

+1)* ar + 1 

(3 2jy){2af —-7} ■“ (2 ji “* 5)(1 “~2®)_7—16a? + 4 ot® — 4a?® +1 


or 


(1- 2a?) (2a?-7) 

20a? - 4a?* - 21 - 12a? + 4a?* + 5 


7 — lG.x‘ + 4a>* 
8-lCa? lG-8a? 


16a? - 7 - 4a?* 
• 8-16a? 


7 - 16a? + 4ar® ^^7 - lUa? + 4aj* 
/. 16-8a?=8-l6a? 8a ?«-8 aj=-l 


7 - 16 a? + 4 a?* 


145 . 


a 


—+ 


a 


a 


W + a x+b a?+e a? 4 c’'a?'*-a a? + i? a? + e""a? + ft 

rta?+ac—oa?-®* ha-¥h*—hv-he ale-a) 

or - T . T -- -rr. - r- or ' 


(a? + i») a?+t') ' (a?+6)(a? + <?) (a?t a?)(a? + c) 

" U*4)T» Ve) •■• Hi-f)(.r + tf) = a(e-«):® + J) J(J. 

•\rab{h’-c]^a{c-a)»-Calcic-d) :> (i* - 6c-a£?+a*)a? 
**■ «6(c — tf) - «6(5 - c) = rt6(c - a ~ 6 + c) 
ah(c~a^h-^c) ah(a + h~2e) 

“«* + 6* —cicr t 6) c(tt-r 6)-a* — 6* 

146. Clearing the equation of frac;^ions wc have 

6(c - 0 ?) + a?) 3= 6(6 - a?) 6c - 6a? + a6 - aa*« 6* - 6a? 

6 

,% a?3s~(a^ 6w+r) 
o 




40 


0 

SOt.UTlONS. 


147. Let («-'l)*sa;« then the given equation is J 


2 /«! -* 3G\ ^ 92 J (m ^ l,Mf J 

"" ld\m - 49/ 5S5 rn - 9 ?«- 26 «< - 49 hbS 


ffj 9 ‘ wi - Ji!«> 

iti 

II 

] 1 2 

+ * r?A^ ■* 'jy subtraction we have ^ - 41)"=^ 

1 1 „ „1 _ 

?« - 9 * - 49 ^ m - 26 ~ 49 


1 . 40 24 

-0 or — - + — -- 0 

m - y »i - 20 


or bw — 125 + — 27 =0 8 w = 3 152 or ?;i=»19 ^ 

.*. (at - 1 )* =• 19 .% 07 - 1 ‘ V^19 .*. w —1 i l9 

US. The Idt hand side-- + 

ox ax(a)^—a^) 

(fj* -. a* +«®07* — 2o®ar + - a'* - * - «*07* _ - 2aw(o* + 07 ®) 

~ ffirv.'.*®-O'®) </07(a;*-//*) 

^(flr* 4 aj®) , -t-aj*; __ dai - 2 '<i® - 

~ ai® * a* -a?* ” o"' - jd* 

or 2«* + 2fl7* = 007 - 2a® + 2i0® (* 07 =4 a* .*. 07 = 4 (/, 

149, (2aj* + 4»® + 8a7 + lC'(3j7-6)»i440 or 6»*-96 **1440 

.% 6o 7**153G .-. o»i*266 <0 = 4 

150. Simplifying tl>e fractions on the left hand side of the e<jn wc 

4 07* 407* 


have 


.% 07^+o:»^ + 1’*»**+17 .‘. 


oj‘^ + a?'^ + 1 -t 17 

,. 07'* = 16 .*. a^ —2. 

15l. Clearing the eejn of fractions we have «* - 2a7 + 3 + a:® - a; -2 
-<o*+» —1 *=2ai*-6<o or -oi* -2jd 4 5ai-0 or < 0 *+2fl7-6aj=0 
.*, aj*-3JO = 0 .*. 07®'-307 07=3 

162., 'Siii'plifymg the fractions on the left hand side we liave the 

_,'a_,._ 1 _L 

{.e - a) w~ 0)[a} - o) (ai - (x)(t» - - c) 

1 


(« —a) (or - 6)(2 o7 — d) 


.% X -C^'lns-d 2x-^DS^Cl-C OT 





SOLUTTOXS. 


41’ 


ft h_ ^ _^ ^ 

ijB ~ff x—h X’ — o^Af-c £ 0 -c’ «r~a x - so -^b 

b aw~nc’~ax + a^ bx ~ be--bma{n — c) 
at - c ' im - (t)'x -1') “ (*»- />)(»-c) a- a 

sa -^-^- or a{a -c)^-b) - b{h- v){x - «) or rtc)aT 

- nh{a - c) —(/>* - hc)x - al{h - c) or (a* - «e - + bc}x = ah{a - b) or 

ab(i~h) at{(i^b) __ ^ah{n - h) _ _ ah 

-9c ^ />* + be (ft* — ) ~ c{a - h) (f» - A)(« + 6 ~ e) a-\r b - c 

154 tD-a-\‘C-{.T-a)^ x-b-ix-^b-c) c 

{X - u){x - a-f c) {m ~ b) X - b - c) {x - a){x - a -j- c) 


c 

(to — 6 [x- b — o) 


(a? - o + v]r=-'x- b)(x - b^c) or 


(>- fl)® (.f- </)(:* = (jff - b)* —(aj - or a»® - 2a» + a* + (?a?—«<? 
=a** - 2(5'X + h^ - CX + he or 2tt{b - a) + 2oar = 5* - a* + c(c» + 5) 
5= b*-a-k- ('}(a + 6) or 2a)(6 - a + o) = (5 - + c) (of + b) 


o > <T + 6 

•. 2x ■=a 0 :. aJ=» - . 

9 


'^ 5 - (' ^^ '-0--- 1) - 0 a- 2)=(* -Tr-j) 



yj, flf-a — 2—a» + a+ l aj-^_2-aj + 6 + !l 
fa»-a+^l)(a> — « + 2)iai-5-- i)(a;~6-2) 


-1 * -1 

(7-« + l|«-a?2)“(»-6 + I)(»,lA+T) “>•(»-«+‘)iS-» + '2) 
=(» - 4 + I)(a- 6+.2) or »•- (2ot 3)» + (« + l)(n + 2;=»'- ( 2 S + 3) 

an- 5 + i)(6 + 2) or 2 6 - flf)a;«6* +35 + 2 - - 3^- 2=*(5* - «*) 

+ 3(5 - a)»(5-a)(6-hr^ + 3), /. a? ~i(6-i-ff+ 3) 

0 
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SOLUTIONS. 


TK- + 2l»* -1 - 4(2»-3) »*+a + l->8« + i2 

loo. -:-:—;-= 1 - 


X* + 1 


«* + « 11 


+ ® -f 1 


03 * - + 13 


a:* -8a>* + 2l»* -1 «(ar* -»+ 1)(»* - ?» +13) «=a:* 


flj* +aj +1 

“8aj*+21a3*-20a3 +l3 -20« + lS=»—1 -20®**--14 




157. Simplify the fractions on the left hand side and we get 
(»-10)(a, + i){a, + 3) •■ (®-V0)(® + l)(®-t 3) 


ll8 


1 

or — 


(® — 10)(®+ 1)(3® + 4) ® + S 3® 4-4 


3®+ 4 = 2®+ 6 ®«»2 


158. Divide the numerator of each fraction by the denominator 
and we get ® + 2-®+3=ay'or 55=®/“ /, 5®=el0 .* ®««b2 

159. Multiply the whole equation by 6®^then 6 + 3 — 2 = 14® 

7 ='14® 

1 ro _ ® - 2 tf -26 _ - , (® - 2«)* - {® + 26)“ 

(® + 26/~ ”® + 2at + 25'” '* 7®+ 26)* 

_ ® - 2 g -26 - (® + 2ff + 26) ^^(®j-2a + ® + 26)(«-2(8-®-26) 
* ® + 2rt + 26 (®+26)* 

_ Mfi + 6) 2(®-<a! + 6 ) ®-2(g + 6) _ 4(f» + 6) 

® +20 + 26 (®+26)* ® + 2a + 26 

, ®-g+ 6^ 1 

(® + 26)* ®+2g+26 

By cross multiplication we have ®* + 46® + 46* ss®* + 2o® + 26® + 6® 
2 o 6 + 26*-a®-2a*-2 o 6 *. 6® - a® =-2a*-26* ora®—6® 


K 


«2(a* + 6*) 


® 


^ 2(a* + 6«) 
a — 6 


/ 


161. Clearing the eqn of fractions we have (® + a)(2®+ 6)*-»(®+ 6) 
(2®+a)* i,e. {® + a)(4®‘+46® + 6*) = (®+ 6)(4®* + 4o® +a*); multi¬ 
plying we obtain 4»* + 4®*(a + 6) + ®(4 ab + 6*) + a6* = 4«* + 4®* (a + 6) 




SOLUTIONS. 


4a* 


•k-a'iah + a*) + a*6 .*. »Z»* + a6* =ara* +a*5 - i*) B»a6* - a* 6 

162. Multiply the eqn by 3aj(2» +• 1) then 3»*(2W + 3) + 2a? +1 »3aj 
(ar + l)(2a) + l) or 6a?*+9a7*+2a +1»3»(2»* +3a? + i)=a6a»* 

+ 9ai* + 3« 3a?-2^satl a? = l. 


163. 


2(66 a? + l) ^4^ 5) ^ ^ 
3.^? + 2 ^ »- 2 


2(66ar + l)(a) - 2) + 2(4a? + 5) 


• (3a? + 2) =52(a?- 2)(3a? + 2) or 2(66a?* - 131a? -2) + 2(12a?* +23« 
+ 10) =52(3a?‘ -4a?-4) or 132a?* — 262ar —4 + 24a?* + 46a? + 20 
=»I56a?*-208 j? - 208 or -8a? =-224 ..a? =28. 

164. The L. C. M. of the denominators is 2l0^a? -1); multiply the 
whole equation by this ; then 14(a? - l)(6 - 5a?) — l5t.7 - 2a?*)»slO(a? - l) 
(3a? + l) -7(a?-i)(l0a?-ll)+2(a?-1) or 154a?-70a?*-84-105 +30a?* 
~30a?* - 20ai -10 - 70a?* + i47a? - 77 + 2a? — 2 .*. 25a?=100 a? = 4. 


165. The left hand side of the equation can be simplified thus 
(r. 5 2a?-3 3a? —1 3»(a?-l) —4(2a?-3)+3{3 j?-1) 

6(»-ir 


3a?* — 3a? -8a?+12 + 9a?-3_3a?* --2a?+ 9 
6 (j7-1) “ 6(a?-r) 

3a?* - 2a? + 9 


3a?* - 2aj + 9 ^ a?* + 2 


3a?* -- 2a? + 9 ^ a?* + 2 
“GIS”- !)” ”^3a? - 2 
a?* +2 


6(a?-l) 


3(r- 2 


or 


9(a? —l)jj 3i?-2 


9a?* - 12a?* + 31a? 


-18 = 9a?* + 18a? - 9a?* - l8 - 3ar*=»-ISa? or 3a?«13 a?- 

t 

166. Simplify both sides of the equation thus, 

(3 + 2a?)(7 + 2a:) - (5 + 2a?)(1 + 2x) 7 + l 6a ? + 4a?* - 4a?* + 2 «^ , oa 

(7 + 2«?)(l + 2a;) = 7 + 16a? + 4a?* ** 7 + 16a? + 4a?* ^ 


+ 4a?* - 5 - l2a? - 4a?* = 16 + 9 or 16 + 8a? = 9 + 16a? or = , 

167< Divide the numerators by ^le denominators thus 

1 1 • 1 1 ^ 2 a? 

a? +-:r* 2a? + —^ = 0 


a;-l 


a? + l 


a?-i a? + l 


a?* -1 


= 0 






SOLUTIONS, 


1G8. Divide the numerator of eacli fraction bv the donomiiuitor 

'*^ar + 3/ + + a> + '2 *w-t-3 .<f + l aj + 2 iO + ,‘i 

^ 4 aT +2-Sir-2__3a7 + ir -4af-12 _ 

j? + 4 ' ia?+i)(ar-rS; ~ (io-t-3)(a7 + 4) (a7-|-l;(ir-t-2ji 

(at + 3 ('» + 4) {x. + 1 j (;p + 2) -r 3) (a» •*- 4) ' ’ **" 

= (ar + 3)(ar + 4) or aj*+ 3a'-+-2=aJ*+ 7+ 12 7ir-3«j«-l0 

or 4i0 s^—lO •• ai—“So 

iro ('»-l0)(® + 3) (a?+4)(w-3) <'aT-4)(aT + 5^ .. 

2,ar-10) .r-3 “ 4~^^r- 4) " ’ 

or + 6(aT + 3}+4(aj + 4i + 3(ir + 5) 


- 102 or Gaf+ J8+ 4® + 16 +3af + 15= 102 or l3®-i 40 = 102 
13®5= 143 .% ®=ll 

170. Adding the two frat'lions on the left liand side we have 




f_ 2 ® ) _ 1 

a + 6 i - (« - t' )* ) ” ®* — (c 


(a + b)^ +»*- (a - 6)^ 


1 ®-(a+^) _ 1 x-{a + b) 

'’® + a + 6* ao*‘-ia-L>j^ -(/» + /)}* Jo^ — {a — h^ 

* J / 5 ^ 

=(« + 6)^ + (a - b)^ .'. w = - . 

... (24-5® 5-6® ) .. f 17-7® ^8®+55 -) 

171. 31 1-+ +11 ( «29 { -;7-+ -It 

i ®+l ® + 4 »• } ( ®+-3 ® + 3 ^ 


f 24 -5® . .5-6® „ 

«+r+®+T+-4+<> 


5)=29j 


l7 - 7.C 
® + 2 






soLrrioNf?. 



.-.311 


■' *^l« + 2’^» + 3J ’ ■ ai + r» + 4 


sa-f \ a +4 ) 

1 1 1 


1 - 

x -{9 j 07 + 8 » + l a’ + 2 .TtJ + 8 




= (o> + 3j(o» + i) :. 3o? + 2 = 7a; + 12 .*. 4® = - 10 /,a; = - 2^V 

17‘^ ^ w + Sn^ rt + 3® , ®‘‘^(® + 3a) _ c^(c + 3®) ®- + 3a®^ 

c + 3® ® + 3<? h . o- A'/ . o V *' 9 i 

_ a-a + d® ®‘(® + 3^) a* + 3a% 

C“ +3c*“® _ (®- + 3a®-) + (a*^ +3^-®) 

®- +3e® ’ V®- + - U- +3a-®) 

G^i+3ey+(*“K3.^^) u^jy ij^jy 


(<'? + *) - (»5 + 3c.«^) (»i - fl^) ‘ (c'i - ai) 

a-+ <'*^+x^ «" f" f, i f~- 

r- r-- -i= i 

•®*' —a- r- - ®- a »- 


®-4-® + *2 ®-3-®+G 

178. . - . . =-— — or 


-0. 


-2 


(®-2)(®-4) (.r-f)j(®-«) (®-2 )(®- l) (®-G)(®-3 ) 

or (®-2i(.e-4)=s(® —6 )(®-8 ) or -C® + 8 -®® —14®+ 48 
.•. 8®=r40 ®=a5. 


174. » (addition and subtraction) (® + 1)* *=-9 = a* 

.*« ® + l»3 •. ®—2. 


® 


* q y q (*^ 4~ /->) 

V->1 1 J.«l£±2i 

^ ’ V ®'*26/ ”® + 46 + 2a ‘^(a + 6)* 

® + 2A 

Let ^ e: 77i then (1 - »*)* 1 ^ i •** ^ “ ”** 

® + 2& • ' l+^'i 
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SOLUTIONS. 


1 — or — 3m + 3m* - /. — 3 + 3w 


1 + m 


-OT*=- 


1 + m 


1 + m 


2w* = m* 


m 


=2 .... 


+ + J /. x^Ot-h, 


5a>*-f t0.i»*-H Vj5) . 5aj^ + 10.»* +J 

aj(jj*++6) 5a5* + 20flt* + l +10»®-f5® 

a^' + lOa' + Sfi . (5aj'‘+lOfiB* + 1) 4 (.r'^-f ina?* + 5aj) 

*“5a*+Tu^+I ‘’’fSaj'^+loi^iy-, 

(a® + 10a® + 5a) + (5a* + 10a* + l) /»+^\® _ /! + 
"*(a® + iOa* + 5a) - (5a* + 10a* + 1) ° 1/ “ \1 - a/ 

jj +1 1 + a 1 

,% -=-- 

«r-1 1 -a a 


\J.77. Dividing the numerator by the denominator we have 

'V Y 14 

+ i \ "*"207 4-6 + ^/ ’^2a7 4'54-a (2u + 5 + t';* 


a-5 


, a -* 5 _ 2(,/~^.) _i« 7 o)l__ . . 1. ^_+_ 

*' ir 4* 5 2aj 4- 5 4- c (2jp 4- 5 4-c)* ‘'» 4- 6 **2^ 4- 5 4*e (2iir 4 - 64 - 0 )* 


a — 6 


or 


2® 4- 6 4- c - 2jj - 26 
X 4-6 ” '2«r+T+c"" (247 4- 6 4 -c)* ( 24 ; 4 - 64 -c)!® 4- 6) 

a —6 .c—h a--b 


(2aj-i-6-ho)* ® 4 -6 2X'irt)^ti 

- 6* {a-^b- 2o)®“<?* “ 


.% 2007-2607 —6* 4-e*=raa7-6»4-fl6 

0* - 06 
. 07 =--r- 


a 4- 6 - 2e 

(a* 4-1207) + (3^4-8) 126 4-124 /■r-h2y 

(«*4-riaO-^'cV + ft) 126-124. \47-.27 “ 


07 4-2 


' = ®±4-f •■. » = 3. 


07-2 ''2 5-1 
179. By cross multipHcatioij we have a/707® 4-^ 47 * 4-o/>» 4-ay07* 
+ bqjt 4- S'C — apx^ 4- a^^a?* 4- arx 4- 6/Ji/* 4 - bqx 4- 6r or (ojp - flr)o 7 «» 6 r - cq 
hr-cq 


07 


cp-QT 




SOLUTIONS. 


180. Transposing we have 13c+ ^ J ® = 


fl*6* f Zahe{a + 6)* ah 

- -/ ^ *1 ■ or w ^ • 

(a + ^)* a-\-h 


181. By transposition -1) + "(*V^ -1)=0 


or m 


a — b 

V-Ti 


t 

.*. or wwf+ ma = ni» + in 

£0+tf W+O !» + (» 


- TOO at ss 


5?? - flTO 

m — n 


182. Dividing the numerator by the denominator of each of the 

fractions we have 2ai + n , .. -o =2» +-^ ••h3-7o~T'q“~tt 

2w* + 2« + 3 ici-l 2j;* + 2i» + 3 a? + l 

2«* +3a? + l =2ar*+ 2a> + 3 w*»2. 

183. If putting the fractions in this 

^ 1 JL (jo^+c) + (ax* - bx) aff* + (o«-i) »* + c? «* 

orm we i ^ “ jj* — [ax -b) -hx ax •I 

0 .-.-L 1=0 

ax-b) an -0 ax - b K x ) 

I A 1 ^ 

-r = 0 w = -. 

OOJ- 0 o 

181. Simplifying the left hand side of the equation we have the 
• 1 ] 

resnltss—= -r«*^ .% aj + lssG ar—5, 

a; + l a + i '* 

185. .(l + -!-U (l 2 \ (i ^ 2 \ ^ A _ _2 \ ^ J, 

\ w-2/ \ ®-7/ \ «-!/ \ w-6/ ar-2 

11. 1 a-7-ir + 2 a-6-x + 1 *, ~5 

"(a^H#-7)*(j>-ij(i»-6) ‘"'F2)(®-7) 

*(»-l~( l ' -^ ') (®"2)(®-7 )“(i»- 1)(»-6) ora*-#» + U 

■a;*-7®+6 
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SOLUTTONS. 


186. Squaring both sides ar-9=* 1 ar-^0+4=13. 

187, Squaring bolli sides ar+ 9 = 4a»-ISv^a^ + O A 12>/’n7=*3® 

■ 4/. = 07™ 16. 

183. V^(4® - 7) = 7 - Vl'lfl)) •. 4a7 - 7=49 - 14^ (4flr)+4.r 
14V(4u7)=i}0 V(4a!'»=4 4a7=16 •. jw=4. 

Otherwise 4^7- (4a7~ 7) = 7 divicKpg this by llie given eqn we 
have V'(4a7^ — *-7) = 1 adding this wiih the given cqn we 

have 2>A(4a7) ~ 8 v^(lfj=.4 4aj = lG o;=»4. , 

180 a7-t-12 =s(2+ + 4>/’(a7) + or \^ai^ 2't 

190. -/(ar-10) = 8 - V"o7 a? —IG = 64 - iGV.w+ a7lOV-w^HO 

.',>/■<»=» 5 ■. »=«2r). 

191. V(J7 + i4) = 14 - V(ar -14) « + 14 = i9(3 - 2S^{x - 11) 

+ «7-14 28/(,it - l4) = iG 8 ^(07-14) = 6 *. w-14 = 36 

•. a7=»60. 

192. 3a;+ 4 — 16 307 = 12 07-4. 

193. V(2t:4J7+ a;2) — 6 - (» + a) 2r/a7 + = ~ 2/;(af + fli + (a7 +«)* 

2hx^{a- h)^ ' 


194. >/(o7 + ll)= lO-^(07 -0) 37 + 11 = li)0 " 2()V(.'J7~ 9)+.V - 9 

20’/(«7-9)=80 -/(p-9) =4 ■ ./-g - iG.-, 07-26. 

195. - 5)=»G -'/^a7 +") aj - 5 = ,3G - +■ 7)+37+ 7 

l2>/(a? +7) =48 >A(*!7 + 7)=4 a7+7 = i(> .r=^9. 

196. Squaring both sides wo have 4/« + «7 ~4(n + a?) -4'>/(/j-*? +37^) 

+ 37 H4'/u'» + a7*) = 4(M—W-Jp) •^V(/ia7 + a7^)=77i.-7l-37 

+ 37* = (77i-w)® - 2(W-^^)37 + a7* 2W37-»37 = (M-«)^‘»(7i-7rt)* 

(W —772)* 

197. 37 + SWvP +168 =37 + 42 'v^j» + 152 HV^a7 = l6 ’•-/oJ = 2 37 = 4. 

198. Multiply both sides by V(3> + a7) the denongiinator, then 5+37 

+ V(537 + a7*) = l5 -/(Soj + o?*) = 10 - a; squaring 537 + 37* = 100 - 2O37 

+ a’* 2537 =*100 • • 37=4. 



SOLUTIONS. 


19 .’ 


19f>. Soiuiiriiiir, « 4- 4- 4???V^a? + ® 4wt \/’jo =»4w* - 4Jrt« 

'' or V^ar=»»i —7i -7/)^. 

200. In the Itjft hand side of the eqn divide the numerator by 

the denominator then (/(Sj?) - 1) - 1 -—or 

2/(3a;) - 4»*-/(diT) - 1 •. ^v^(Uir) 3 3jc = 9 -r. a7 = 3 

201. Squarings 07 - 2\'^(2r) + 2 - a) - 2 /. - 2>/’(2./. ) *» - 4 

.*. A/(2a) = 2 or 2w —4 /. x^2 

a __ ___ 

2l)3fc Squaring both sides ,ai-‘7}/){.r - ») + ;»-7/=sm - 

/. 2v^(a?“/7ti(o7 - n)=>2ni — 2ar or V^(a7 - j/Ot-® “ *’0 = ^ 

Squonng - (m + n)af + >nn ="»? - + x} :. (/« - n)x 

= - nm = }n(7n — 7t) :. oo—m 

\ i 

2')3. Squai'ing both sides l2 + ai = 4 + 4w- +aJ or 4o;~ = 8/.a)^ =»2 
X .L 


2u4. »/(x + iii)^]i~'/{x + n) .*. a} + 7n=p^-2pV{v + n)+ai + 


n 


2p\f + u - Tfi V^(r + 77) < 

6 / a 4 / 46c’ . 6 


jr + a ~ m 


( p^ +71- Wit * 

— 2p“” / 

^ 205. A / + v/ ^ 2 squaring, - +2a / 

+ ^ ^-a / =2/^ 'a ’■ ^ =0or6((f-a?)+e(tt + a7) 

rt-aj V «*-.»* V w a + at a~x , \ 


~ 0 or ah - hx 4 rje + ca? = (i or (6 - c)x = ab + ac 


X ^ 


ub + ac 
b — c 


^ 2o8. Square both side'*, then a?* + 40=.r^ +8ai + 16.'-8jp!ss24.’. 4»“3 

1 1 

207, ^4quare both sides, 5ar+10«5a7+4(5a7)^+ 4 4(oa?)^ = d 

.*. ^a7)''* = i=.2 5a7«4 .*. aJ^o'o *• 

208. Multiply by -/(3 + at) th^i^3 + a? + </(3a? + a?®) = 6 .*, /(3a? + «*) 
is93-a? .*■ 3aj+ a?® =9-6i» + a* 9.r = 0 .*. a?-l 

* 

9ar + 30«-+25-108-^9^5.% 30a?-«83 .% 

7 


209. 
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SOLUTIONS, 


210. IVIultiply the whole eqii by the L, 0. M. of the denominators 
i. e. by •/ (jj* -1) then + - i)^ -1) 

=*2® — 1) ='Ib* a*—5 a? = v^.'i 

2l I, (/)* 4 — {P^ “ i>^) — '^PSO dividing- this by tlie given eqn we 

have+ JO®)—-/(jp*—p®)=»2® adding this with the given 
eqn wp have 2v^(yj*+jo®) =» 2®+'5^;; squaring 4(/?*+y;®) 

= 4®* + 4jo® + p* 4®^ « 3y?* ® = 

212. V’(® - 5) - 7 = V'(® —12) ; square, then ® — 5 — Hv/"(® -*'5) + 49 

=®“12 l‘lv^(® — r>)s=56 •/ ®-5}-4 ®-n = 16 ® = 21. 

213. V'(4® + 1)=:=3 4® + l=9 ® = 2. 214. V(®+lf;) = ^®+2 

w "t" 10 ® ^ 4\^® 4 4) . • ‘I-n/" ® ** 12 «. .. 

915. -/(I®+ 9) = 2-/a-+1 4® + 9 -=4®+ 4>/® + 1 4>/‘® = 8 .•.®—4 

216. ®- 7*a - \^(®® - 7) Square then ®* - M® + 49 ~®* - 7 -14® 

= -56 *. ®~4. 217. V(8®+ ®^)=a4-® -. 8®+ w* = 10-8®+ ®® 

.*. l6® = 16 ®*1. 218. liaise both side.s to the (2?//) th power 

(4+ ®j* = jc2+32®+ 4 er + 8® +16«®®+32®+ 4 24®=--l2 ®“-4. 

219. Divide the numerator by the denominator in the left hand 

side of the eqn then V(5®) - 3 - i = ^ 2 V(5®) ~ 8 

»V(5®) —3 V(5®) = 5 ® = 5, 220. Multiply the eqn by'/.r then 

®sr-/(®*+®) +1 /. ®^+®=®*-2®+] 3®=l »=!. 

921. Multiply the eqn by V^® then ® -■vA2 = \^(2® 4-®"), square 
then ®*2V2® + 2 = 9® + 2® + 2 '/2® = 2 or ®('/2 +1)«1 

_ 1 /o 1 

f i 

223. ®-4V’® + 4=sl3-4>/®.3r ®sa9 

223. V (5® 4 10) — (5®) + 2 or^ 5® +10« 5® + diV(5®) + 44/(5®) 

— 6or2'/5®«3 ‘/(5®)a=.| *, 5®s=| ®*»n^. 

224. '/(®* + w*)~^ “ ® ®*+m* = 6* - 26®+ ®* 26®=-6*- w< 



SOI^UTIONS. 
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225. (5 +«) - (5-a7) = 2ar, divide this by the given eqn then 

(5 4-ar)^ - (5 - aj)^ ssVoi add this with the given eqn then 2(5 + a)^ 
= >Aa>+2-/aji=3V^ic 4(5+ aj) = 9« r>aT=.20 a?-4 

220. (V^ar “ 4)('/ar + 4) =259 - lOoj or ar - I6e=25910a? Ha? 
=275.*.a? = 25. 227. Multiply by V^(a?-9) then a?-9-30* 9a) 
.*. (a?* — 9.r) = 45 - a a* -^a = 45^ - 90a? + a?* Hire = 45* a? =25 

228. Multiply by ^[{a +ni)} (** + ma?) + a? + m^2rn 

’• V(x^ + mat) = ?//-«? a?* + mat — - 2wa? + a* ’dmat =m* 

a? ss - - = '229. Square,5 + -/(a? - 4) = 9 .*. V'Ca? - 4) = 4 *. a? - 4 

out O 

-16 ®=20. 230, By cross multiplication a? + lOv^ar— 42-a? + 4 

V^a? + 3 ,% Ibyfixt =45 Va?=3 a,* = 9. 

231. Squaring, 4a+0?+ « + a?+2V^(a+ aj)(4a-ra?) — 4(aj-2rt) 

=4a7 —8a 2V^(a*+5aa?+a;*)sft2at —i3« .*. 4(4a*+5aa7 + a?®) =4aj* 

- 5‘2aa? +169a* 72aa? = 153a* a?= 

,, 72a 8 

232. — V(i — a?j = 1 — Va? a? —V(1 “ai?) = l“2v^a? + a? 

— V^(l- 0 ?)-1-2Va? •: 1 —a?-l-4>/'a? + 4a? 5a = 4/a? 

or 5>/’a? = 4 a? S- 

233. 3(jt?^ - 6)='2 - 2a?^ 5a?^=20 a?^ =4 a? = 61 

234. Proceed as in cx 218. 

235., Square then p-“/{px +a?*) - 2\^^a? + a? {px + a?*) = 

-2>/(pa?) +a?, square, then jpa? + a?* = 4/>a? + a?* - 4a?/(pa?) la?/(pa?) 

=3 (j?a?) or 4/(pa?) = 3p /(p.-®)=.-. pa?=a?= 

236. Square, then 5a? - 1 - 2/(5aj 1) +1=Sar - 2 l) 

=-2or V(5a? —1)=T. 5a-l = l :.,px^9, a? = 2 

237. /(a + 9)=*l+Va, square,* then a? + 9 = l+ 2/a?+a?2/a? 

=8 a?** 10. 

238. Proceed as in ex 237. ^ 


239, Proceed as in cx 237. 
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SOLUTIONS. 


240. See ex 197. 

* m*'/ ) • •^2 — m* 




i - 


a>® 


(2 


4,ir_ 
— m*)* 


241. Square then « + /r + « - at + 2V («* - at®) 
- at^)s3 -2m. (2 - ?«*)* (n® - at®) =s.4?t® 


£B® — 


4«* 


= «® 


{ 





1 


=22 W 




-4) ■) 

(»i* - 2)*‘ 3 


Jtr - 2 » 


242 

-4ar 


Square, then 4 +V(aj*-af®) =at® — 4 j» + 4 '/(xo'^-aj®) 




03^ - a;® —— Sat* + l6a;® 


Sot* - 17.^2 or 8 . 1 ; = 17 


at V 


243, Cube both sides, then — 

'«ja; + H 


1 or aar 4- 6 = »».o + « 


+ at* - 9 


(am)x^u-b. 

214. V(B + a?) = v^ar + V2 square, tlieii 3+»-or + 2'/(2a7) 

.*. 2>A(2aj^ = 1 -. 8a> - 1. 

245. V (at® + 9) + V(.B® - 0) — 4 4- \^34. square, tlien 
+ 2Vf.o'^-8l) = ir>4-34+8Vi34) or 2aj® 4-2v^(aj^ - 81) = 50 8/(54), 
inalviii" the rational parts t-qual, we have 2at® ~ 5o at® -25 or at =5 
240. Multiply the equ by /(at 4 -?«) thou at 4-= -*/(at* — mi®) 

*. /(at® - ?ft®) — n — tM - at at® — ?m® = (m - m - £b)® - m® + tu® 4 - at® — 2 /mm 


\-■ ▼ 

A 


— 2>ix 4- "Zinsn 2(m — m')w=2m^ 4-«® - 2m?w. 

247. Square, tli-jn 1 4- 03 4- at® 4 - 4/(1 - at 4- at®) 4 l - at + at® 

.*. 4-/(l—a7 4at®) = 4-2at .. 2/u + -at 4(1—iii +at®) = 4 

— 4aj 4-at* or 3at® = 0 a;---0. 


243. V"l —a7+V(I-rat) = l +/(i - at) 1 - at +/(I+ 07 ) =,l + 2 
/(I — at) +1 — at /(I + at) = 1 + 2/(1 — at) 1 4 at = 1 4 4 /(I — at) 

+ 4(1-0?) 4/(1 - at) = t5at - 4 16 - lOat = (5at — 4)* = 25a;®-40aT 

4-16 25ar*=24at x — 'H- * 

249. /(at + m) 4 /lat — m) =2«, square, then at 4 w 4 at - m 

+ 2/(at* —«»*) =s4m* 2/(at* — »<*) =" 4?t* - ‘2at or*/(at* —«<*) =2w* - at 

.'. at® — M»* s=s 4a)* - 4?i*a3*.- at* 4w*a:«s4«* + Mt* 

k 

250. /(at*+4at) — at+ 1 at® 4 4ffl=»at* + 2at + l .*. 2atssl 

251. Troceed as in ex 200. 252. Multiply the cqti by /(14/a’) 












t 
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t1i(* n 1 + nA.!; - /(I - ») = or </ (1 - ^) = 1 + >Aar - m4os. square then, 
3-.ijal+aj+ +2v^ir -‘2wV^a?—.'. 2(»»-I.)-/*.■=(?«*-2??*+ 1) 

2 

I )*» .'. 2“(w —l)\Aaj .*. 

25B. Square both sides, then l + aj + a>®='9-6(l-a; + a;®)2 

* i 

+ + .*. 0(1-j» + aH')^=9-2i» 30(l-a? + i»*) 

qjT, 

= 81 - 36aj + 4«j* .'. 32aj* =45 «“o-7^ 

* ' <5V o 

I 

^ 254. V'(m+a?)^^-= JiVaj or V (m + flj) 


,w.+ a? »- 

- - S-J*- 

ivm ^ 


1 


fior 


(m+»')' __®" , (»i+H)" rn _ m + oo ”* + l 

war ’* Jff » 


<% 


2 8 

m ^ ^ m >»“ . _ m-’ - aj^ 

‘ ~ ^ ~ **? — A <> 

a> 55 


• OB' 


00 




a?‘ 


at 

or = 
m 


.'P‘^ 


m'' - 


255. Squaring - a;* - "14 - o?'^) =7>" *. - 2V f w* - a»^) 

:. 4(w^ 4+ 4 wi* /. 4®^~y/ 


/4w® 



) =4 - yH 


I 


‘ \ 4/ / 4/ 

256. -/(a») - 6 = !L.^^F /, y,./=s 41000) - & - «/> 

.*. (« - ])\A(oat) SB - 5 - ?jy; =s o(?j -1) — 7 ?y; 
b(w-3)-w7) 


f>(^n '-X) — >77?'^* 
« 


1) - Yfp'4 

ri-) 


.; = ,-. «^ = (' 

257. AA(l4-at+ar^)=par-‘/(l -at + a:*), square botli sitles then 
1+at + ffl*= 7 ?^a»^+1 -at+w^ — 2px4{\. - at + .'»*) .*. 27 ?jP '/(1 -at + ot*) 

1p4 (I - a? + Ic®) a» 7 i®ar - 2 .'■ 47 ?“ - dy?®® + 47 ^* 0 ?® 

=/®®-4jo«» + 4 (7>*-4p*)at®-4j3»- 4 '‘* 
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SOLUTIONS. 


258. Proceed as in ex 200 

259. By transposition (2w +»)* {2m - »)* + »? =2w ,(1) 

also {(2m + aj)* + ?/*} - [(2OT-a)*+w*} divide this by (1) then 

~ (2m — ir)* + =4aj, add this with equ (1) then 

2 (2/n + a>)* + »^* = 2 ot + 4j> = 2(m + 2«) V" + a;)* + n* =m + 2® 

.% (2/« + aj)* + «* = wi* + 4waj + 4ar*«*. 3.t* ~ 3w* + n* 




3m® +7?* - 71® 

-3-=«*+3- 


260. If j he proved that *t ^ from this formula 

a-b d ‘ h c- a 

, , , , ,^V^4 + ®)7?i+1 4 + «j 

the proposed con can he reduced to - «= - -r- .*. ,- 

^ ^ * v(4-ai) t«“l 4-a? 


(m® + i; — 27/1 
261, 


_ 4 

7»® + 1 

• 2 m 

87/1 

- 

» 

2m 

^ ^ * rv* —♦ 

m* + 1 

iV»7® 

\l 

/m® ) 

-\«-"i 

j. 

1 =2/“, squaring we 

have 



i" /m* ,) 

7/1' 

« -2 1 

1 2 ■* ” 
Va;® > 


1 ^SZ 

' X 


m* w/*'n m*« «* . p® + 4//* 

** a/*' 4 oj a/ 4 4 


4m®p 


203. By cross multiplication 3«x’ + (ax) - 86® = 3t»jp — 2bV^(ax) 

‘)A2 

-66* .*. 7V(a») = 36 ' 

49a 

264. B^^.formula quoted in ox 2fJ0 wc havo 

v(l-») 1-// l-» \l-/>/ \l-l/// 

. « I U+?>P“ (!-/’)* . 


% /// 


•' ll+p/ -Otp)®”' 


(X + ;/ 
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*265, Using the formula hi ex 260 we liave, 

\/'(r2aH-_l) 18 + 1 ,y ,l2aj +1^361 i ^ 

~W(nso} ■*18-1*^’’ *’* ■i2rtr"'28U ^'^1207^289 " i2v 

or 12«="/1/ ai = ii^J. 

266. Proceed as iu ex 265. 267. Proceed as in cx 265. 

# 

2GH. (!ube both sides, tlien p + Var+jj —V‘a? + 3(/)* — a7)^‘y^=5' 1. 

\ I 

.*. S(p^ - =g - 2p, again cube both sides, then 27 (p^q’-pot) 

= 5 * - 9p^ - ^ptf + 12jo*<jr 27 qx = Ibp^q + 6j>^* + 8/;* -*, 

21)9. Multiply by then (m + aa^)^ + (m - »-) - = 


270. (^ + a7)‘^~r^-^ 
’ \p-taJ 


-2yj'=2jp + af 

^ p + x 


P % Jl 

^ M + 2;)- ^ — =i)' 

2^ + 07^ p + a? 


Jr , 4 

"^-+2 jt7 + «r= r 

+2 




• a,-. 7^^ j 

..07- , - -- _/)- 

+2 2>- + 2 

1 + 1 + . 
-or --=1.‘. 

2ii 


271. 


1 +07 _ 1 + 2tfOI + rt*®* ^ J 1 + 0?J7S 
l-a7~i-2<*a7 + rf7a7^”*'** 

=s2rt .% 0*07* —2(¥ - 1flj® « ^-7! • 

. 

272. Squaring both sidc.s, ai^ + 3/»® + ar^ - 3w* — 2(aJ - 


- ,*. 2 (at - 97«*)^ = 207 




^ oJ / n 1 Itnsxr 

“ = 2ii7*-—_ or (oj'-0»i^)^-=»a7^- - ^•- 


. ft 4 4ma7^4OT*a7 /w .7»2\ /I \ a * 

..at —9 »b*~» -, + , •.4( i lat-rOm* or 4( “-i)o7~9m* 

n* n® \n «*/ X/i 71®/ 

^ ^ , 07/1*71® 

V fr } 4(m -iot) 
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273. Proceeding as in ex 260 wc have r?- r » ^ - 3 


• L 

' ’ 4«d - f» 


1 +2 

V (4ar - iv^) i — 2 

---,=9 .'.Oaj'-aeaj-Oaj* /. or 18;^—36 .a;^2. 

Jt 


(naj + w/* ) “ r + 1 ^ n.v 4 in^ _ + 1 \ * _ njn 

m^ir^ + 1} 


(war — W7^) 

(r-f lp_ + - 1 ^ ?(y^ + 1) i 

{^■ + Ip - (r- 1)* 


4r 


2/- 




WIC4 

no 


Wife* — ar^)-- w(e ma~nh mie”—x')~ 

275 ---- =-or 

/ 2 2\ ' ^ \ n{ai-w) 

7n{c^-X‘')--i-niu-tx) 

l i. l ^ i 

<* (ea?)^. (r - ar)^ a a?' ' fi 

— - == . or --;-f , or - ,= . 


/ 1 

(e + ar)^. (o + aJy 




(." 4 .'»'■ 


c - a? os® e at ^6~ - ^ _ (‘ /- - a^) 

** cr-far v tr — o ^ + ' 

»• ^ 

276. Pubing botli sides, + v^w + a.® - Var +■ .^^V " ar) 

or 3^ (ft* — ar), = - a* .'. - ar)a^ =; - a® .•. 27 v^x-'lla^ + w6 = 2S<« 

246* 28a* 

/y* ~ - Ktt , — 

‘ 27a* 27 


277 


(l 4- + .r®) + .6 4 I + v^(2.t! + .r®) ^1- n"! 

— --Bsa X CitfcJ? -- -“ 

(l 4 'y^2a? -ra.’®) - » 


07 


av 


, r » , 2-arti aa»--2 , r/o-• ,«i\ i 

or 1 + -/(2« 4-»'' «= - - .. V (2» -r *'» ) - - —-’ 

- a a 


ax - 2 « 


.*. 2ar,ra>®=‘ 


a®ai® 4- 4 4- n* •■•* 4aaj — 2a®/») 4 4 a 


or 2a ®£0 4- «*»* 


cf " • a‘ 

= a*aj* + 4 4* flp* - 4(iar - 2a®or 4- 4a .*. (4tt* 4- 4a)(ir — a* 4- 4a 4- 4 

a* 4- 4a 4 4 * 

4a(a.4 l)' 
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278. Proceed as in ex 260. 

V’(36aj + 1) +V^(36») 


280 . 


279 Proceed as in ex 268, 

-l) + -/(36»)_ , . v^(36an- 

^^(36» + i)-^A(3‘(!»)" ' '■ 9- i 


V^(36iT0) 


Ofti (i+a5 + W*)(l or 

(1+aj)(l -®+ ar*) l + oj* G'i 


I 83 + 02 


»» 03-02'^ ’ 125 ‘ 


. «?- jt 


282 ] + 


fm 


mn 

4 m 4nt 


(1+ 

\ IN ~m' 


4.r 'Ir* 
1 + — 4- 


, . . P, ^ _J_ 

ffi-m' * 7/m w —« 


h 


, .. ^>f/^ . 4wPrt 

+ -- - . , ' .-T > — .-.m-ai 

\//i~ my {'fi- ’ p 


//' 


V 


m -j 4- 


= - 2,rt y 

[i + aj 

1—.r4jw^ l+.-w + ar 

= wor ,- + —, . 

l+;<; 1-ar 




] - afS 

283. =M 

(l^mr (1 


p \ V p. 

(1 F ^)(1 —a; (1 “ ay)(l + aj + ,»;*) 

(i+At)® "* 

= ?«.'. (1 -Aj)*+»*(!-a?)+{1+af)* 


+ aT*(l +.r) = — iB®) or 2 + 4)B® =</? - wj®* (w + 'l)®* 

in - 2 


m—2 A* = 


in + 1 


t>sj , V(i+B) + i 

(i-») -i ■*■ (i + »)-i 


V(1 - - 1 V(1 +») + 1 


— iC 




*1- ®) + V^l+®)+l='l v''{l+®)-V(l-®)=a —1 .*. 1 

+ ® +1 -X -2-/(l — «1 .*. 2/(1 - »■’) ^1 4{1 —»*)«' I 

. . 4«®«s/. = *• 

iT^'T7(r+V)+ i“5T7(n^«l '"“'“■p'y 

by 2 + 2/(1+J»®) the product*of the deiiomiiuUijr», then 1 '®*4(1 f®) 

8 
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(1 + «j‘) +1 - a;* + (1 - OJ) V (1 + ;»*) - 4(2 + 2v^l"+ aj«) /. 2(1 - »*) + 2 

+»*)-=8(l+ >/"!'+®*) 1 -©* +>/(! +ii;*) = 4+4V(l +»®) /. 3 

V{l + w^) = 3 +a»* 9 + + Gar* + .*. or’^^Sar* ar*=3 


286. 



\1 -har/ t 




m 


then the given eqn 


f, 


+ (1 (1(l-;>*)^ 


(1 - 2(1 — 



1< hat 
1" » 


= Wi* 


Izit 

1 



287. Proeeeil as in ex. 260. 


288. Sqiinrinig, m + a? + w/ - ar + 2V(r/i^ - ar*) = >/1 w® + a?*) + */(w* - ar*) 
+ 2 V (fff* ®‘^) " 2 - ®^) = V(»«* + ar®) - V(wi* - ar*) 4//i* 

- 8w V ®*) + 4i>/ (?»* - a;^) ■= 2w* - 2V(w* -«)■*) .. ///* + .‘i >/( - ar*) 

«= d‘nri^'{m* - ar*), s<j[Uf\iing, lOm*^ - Oar* = 10«(**\A(?/^* - a;^), hqiuiring again 
and equating the results we have Slar^ = 80w^ar^ .' lV~ -r* ^5. 


(m + ar. (’/rn - ■/m + ®) , (- ®)^Vw? - v^, ?// - ar) 4 , 

289. '-- ,-^--;— . =?n“nr(m+ai) 

m - {m -*■ a) ni ~ {m - ar) ^ ^ 

-- 1 ri 3 

(V (wt + ®) + Vm) + («> - or) (Vrrt - y //t - .v) = ar//i^ Ori + ff - (?rt - ‘V)" 

i ’ -I 

■=3»m2 .*, (m + ®)* + (w — a)* - 2(m* - or*J- 2m* + (jw?a>* 


— 9w»®®=»2(m* ~aj*]“ or 2m* - 3mar* «2(m* - at*)- dm* - 12m'^ar* + 9wi* 
ar*=4m® — l2m%^ + 12m*ar* - 4it® .■. 4a® = 3w®aj^ 4®* = 3m* 2® = mV^3. 


290. Squaring 2,v® - J/* - 2j/V( y* - i) .-. y* + v^(?/^ - 1) 

“2y*(ji*-///♦-Ij .-. (y“ + V"y*~i)*=2y‘ .-. ./(?/♦-i)-V2y* 

.•• V(y‘-J) = (V2-l)y« ?/* -1 = (3-aV2)y* .-. y* 

< 

_ 1 ] ^^2 + 1 1 + V2 

“ 2 V 2 - 2 ”2(^2 -1) -'i)(V2 Ti) ~ " -a 
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291. The eqn can be put in this form (a* + 39+ 374)^ 

( aT + 2‘2\“ 

-—YjJ = + 20»+ 51)-“ squarin':!; am) observing that 

+ 39ap + 374 = (» + 2^) (ar +17) we S ■ i w aj* -f 39a/ + 371 ~ 10(a/ + 22) 

+»5*.‘^-^ = »*+20ib + 5i.!-. --y^ = o1 + (1<I-17) x22=95 

^ aj + l7 4 a+ 17 ' 

w + 22 4 —j» __ 

* ■ »-!■ 17^361 

292.* Assume y» + Vm=sV^y thoin cubing these equals a:-fin+ 3 
If {tudo'^ a + V ~« + m + 3 Now comparing this 

with the original eqn it appears thaty~rt /. + 

> 1 ^7*t/ ““ ^7irif 

293. ai += V^a*+ai^^(6*+«*) .'• »*+2flar+ «*=«*+ar'/(6*+af*) 

- 4ff* 

.*• a; + 2a - V(6* + »*) .*. as* + 4aai + 4a* = 6* + oi* .*. <» = 

9 Q .1 + ai) - + (w* - xd)^}* . (wi® + a?) - - (w* - a?) - 

J. - - --^ ---^ 

((?»* + a?)- - (//i* - a?) - )* (w* + .1’)* + (ai* - a»)^ 


( (m* + jr)“ + (w* - 


(/w* +a;) “ + (w* - +)^ 


^//i* + uP) - - (wt* — a) ^ (;«* + up) ^ - (^* ^ 

(m*+a;)- /? +1 ^ »?* + .r /jp + i\* jn* 2(j^ ^T| ;-»* + 


9Qc J» + -/(i»*-9) ^ ^.j/v^lxr + S)-\7(ai-3) \- 
^ - 7(ar* - 9) “* W(xbT3) 


VV' (a? + 3) - V(w - 3)/ * \V'(ai + 3 ) + , 

+ ^(?!:-31)“ =u^3 = (^8)« .-. (''"'“I®' + 





'60 fSOLTJTIOiVK, 

V (a? + 8) + \^(.w ■” 3) „ + 3) 3+1_^ ^ 3 

V(» + 3)-^^(®-':J) 'vTii‘~3)"3-l"'“ ’'»-a 


PROBLEM 





Bx« Zl> 1. Let+i;-« no required tlicii 8«+18 =90 8ar = 72 .'> « = 9 
2 Let x- no required, then f + * = 24 .*. 1 = 35 x 2 ^ .*• ar - 70 

3. Let ae==no required then or-25 is the remainder • ai - 2) 

-50 .*• aj = lof^0^ 4. Let a? = no required then - ^*5 =»1 a7*=60. 


Let af = no required then 


3(»-8) tC)5 


- =» 


6. Let «j«one iiumher then ®+28 is the a<her number ( .• the 


dlff =28) » + (^-^- ''^j=70 /. w-21. 

7. Let xDscage ')i' tiic father then the a^e of the eldest is ia? and 

of the youngest is | of =■% »+ ^/^ + f = 84 «=al9.^ 

8. Let a) = age of Ram then 3jy = ago of Sham »-15, and 

3;? —15 were their respective agef? 15 years ago /. 3a;--I5=s6(.r-15) 
.% « = 25, 9. Let X = greater no then V' 1{>® ~ ^) V* = 

-8 = 88 A 96iB-26 = 88aj or 8a; = 96 iii = 12. 


iO. Let If «= required no then a;^ a* or i=a,j^a 

/. « w3*. 11. Let = no of men then 30 - a; = no of hoys- a; x 10 

+ (30-®)x5 = Uxl6 + G a)=lG. 

12. Let a;«present age of the boy then ay+j^-wage after 42 years 

and ^—6 = age 6 years since a;+ 4<2 = 7(a;-6) or ar+-42s=7ay-42 

6»»«84^’*** ay*=14. 13. Let a = no required then at- 10, at—40, 

, ^ . T a;-*l0 a;-40. a;-40 

and ar-25 are the remainders - -h - -+ —-— =60 ay = 100 

’o 4: & 

14. Let ay = 110 of hours indicated by the clock then .8a;=agc of the 
|)oy and .% 9ai*age of the father *. 3a; + 9a; = 96 or 



SOLUTIONS. 


61 


15. L(‘t aj-=»nn of Rh. A had at first then l47‘-« = no of Rs. B 

nad £P + 12 - (i4-7 - x - 12) = 47 = 85 

10. L(*t «--»no of Rs. each had begun with, then ai + 24 = amount 
which A had and ./• - 24 which B then had |(jo+ 24) + 14s=-a? - 24 
+ J(.'» + 24 . a7 = 100. l7. Le^ £» = greater part then 100 —at = 

less ])art r(lOo — aj)+ aj aj = 67. 


IS. Let tV = noof two anna piece.s then 10.c.=:.no of eight anna 

prices 2 x .e + S x lOat = 828 x ]fi » = 64. 

m 

19. Let aj=A's shave, then 2jij = B's share Oar^C's share /. at 

+ 2Jt + 6at«=360 or 9aj=360 ar-40 

20. Let at = no of half crowns then aj + l=no of florins 2 

(at +1) + 2 I X a» = 74 or at = IG at + 1 =17 no of florins. 


21. Let at*=l^'*^ part then at + 3=2‘‘'* part —3 • • 2^^ ipart^oj + 6, 
.ilso at+ 3 = 3”' part x3 •. 3^'’pait ='^ ^,again at + 3 =.^- 

3 


1 part «=3 at + 3) sum of all the parts =at + (aj + 6) + 


ar+ 3 


+ 3(at + 31 and this by the question-^48 .’.at —6, 

22. Let at«= money each had at first then at + I8O —3(at - 140 
a:=300 23. Let at = no required then ^ - 80= 80-'f <ir = 300 

24. Let aJ=no of mangoes contained in each basket then at-50v 
“[lat-TS) at=-l25 25. Ijct at = 1®’'part then 240-at = other 

part ‘p * at+^’(240-at) = 100 a; = 100 

26. Let a; = distance in miles travelled, then = no of hours it 
took him to reach the di.«tant place and « =no of hours it took him to 
comeback ^^+' = lo a; = 40. 

27, Let at=n# required then when it is divided into poparts each 


part and when it i.s divided info p + 1 equal parts each part = ^ 

A product of thep equal = and the product of p + 1 equal 
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’’j' 0*’=^'C+i) 


px 


J-f 1 


px 




a 




y+i 


JP*-^ 


p^p 


('>-)■ 


28, .*. the waterman can row dowci 18 rnilc^ in 1;^ hours .*. in 

( 

one hour he can row 12 miles ; let jp = rate of llio stream in the middle 
in miles per hour then 12-ar^rate in miles per hour of his pulling in 
still water ; now when he came back along the shore he w'as pbliged 
to force his way against a current whose rate«B?aj and (l2-®) - 
B=no of miles he advanced in an hour and by the question 


18 


— ^— - -2^ » = 2i. 

(l‘2-ar)-var ^ 


29. The hand a describes the circle in 1 hour or 60 minin 1 liihi* 

!>■{ 

it describes of the circle ; the hand 6 describes the circle in 
hour or in 61 min in 1 min it describes of the circle /. the hand 
a gains over 6, circle in 1 min in' order that 

they may be together again the band a should gain a complete circle ; 
let fljsaiio of mins required then yff, I , xa7 = ] ai=60 x 61 min =61 

hours ; otherwise by common rule of three : 1 : 1 min ; x 

60x61 min. 


30. 


Let one no then a; + 51 mother no 


aj + 54 

X 


4 


Stasis 


31. Let x^A's nhare then 3 j 3 - IVs share, C^s shares 2(flj + 3(o) = Saj 
and D’s share = ] (a? + Soj + 8a?) = 3a? sum of their shares 

=sa?+ 3«?+8a? +3a? which by the question = 1500,j, 

32. LeL«a* price of the pony cluiisc then a? -® price of the horse 
also, now a?-50 would be the price of the horse at'ihe deminished rate 
and a? +160 ss price of the chaise at tiie advanced rate /. by the question 
»-50 »=|(j 5 + l60) a? = 250. 

33. Let fl^sano of days he was idle then 45 —At»no of days be was 
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engaged then tlio amount he earned for the no of days he was en¬ 
gaged is 5(45 - ar) and the .amount he lost for being idle is 4a 
5(45 - a) “'4® =90rt.f a? =15, 

34. Let a7=a*no of minutes past 7 o’clock when the tw'o hands will 

be together, then of minute divisions passed by the hour hand 

but the hour-hand is alre;jt>y 35 minutes in advance .% 3r) + ,^j=j? 

ips=:38\^j. In the case in which the two hands will be at right anglevS 
to one another let dj=:rio of minutes ])assed by the luinute-band then 
to be a| right angles the two hands will be 15 minutes apart and there¬ 
fore ® +15 = 35 + . Lastly when the two hands would 

be opposite a + oO ■» 35 + /. a *= 5^''^ 

35. As in 4 o’clock the hour-hand is at 5x4-20 min divisions 

distant from 12, so in m. o’clock the hour-hand is at 5m. min divisions 
distant from 12 j let a?=*no of min passed m o’clock when the min hand 
is (i min divisions apart then by the reasoning shewn in the preceding 
problem we have 5w-l-4:rf = xp v this may happen when the 

min hand i» before or after the hour-hand) 60m 

-.a - 

30. Let a’=amount of his habilitiea, then .rc=amnunt which remains 
unrealized. Now the sum realized on 40001bs at l2 ns is 3000Us- and 
ibe other sum realized is ®-4000 .. whole sum realized is 3000 + at — 
4000 whole sum realized is 3000 + at - 4000 =.0 - lOOO but this will meet 
the while expenditure that will be paid to the creditors + percentage 

n Cl 1 V DT 

of bankruptcy i. e. at-1000= 8a>-8000=»7«t 

• or *8000 R»-, 

37. Let a; = no of deals be won /. 20-flt=no be lost%.also 2at«^ 
money won and 3(20 - ir) = money lost 2af - 3(20 -t) - 5 at •= l3. 

38, Let flt=sno, of Hemat^'ish had, then at + l24l&-=Kri8toe’s 
amount - 12^R&- Kristo’s .amount = at+24 Kristo’s amount after 
winning his own money + G ^ is (a? + 24) + 6 =» + 30 also at - 6 is the 
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amount which will remain in the hand of Heinadrish after losing 6 
bj the question 2 J(uf- 6) =ar + 30 iw=86. 

39. Let of coins in 4 anna pieces then 18 - of coins 

in the 2 anna pieces ias x oj + 2(18 - ®) = 58 os 11. 

40. Let {vsbuo of seers of the inferior quality of sugar that is to he 
mixed with, then (GO+ a7) x Gil ■=■ 00 x 7+0aj at = 40 scertf >=one maund. 

41. LetJ7=»noof men in the original regiment then \/a7:=noot‘ 

men in front of llie solid square but when 15O0 men were taken away 
the no was Jif —1500 .% V(a; —1500) = no of men !n front of the 2nd 
solid square = V(a> - 1500) + lO or V(in - l500) =-/.a - 10 /. at 

-1500=tt; + i6-20v"« •. 20/i»«1600 = 

42. Let at = 1st part then 80-at = 2nd part then by the question 
5 *• (80 - at 3 at = 7 2 

43. Let at = no of persons then 3ai-= amount he distrihuted 3at 
+ 7 - money he had .’. 3.tt + 7 + 12 ==3at + 19 ~ amount he would have 
if 3 as were given him and this amount if dif-trihircd amoii|^ the x 

persons, each will have 4 pice =-4 . at —19. 

44- Lot a? = no of miles Ram travelled in a day then the whole 
distance travelled by Ram in 36 daysa»36jt. also the whole distance 
travelled by Sham = 3G X l5-=54t), now this distance 540 miles = dis¬ 
tance travelled by Ram+ 2 distance Ram would have travelled in 9 
days=3Cat + 18® whence 5440 = 540 /• at «■ 10, 

45. Let »r« portion of sugar in one seer of the mixture then l-at 
= portion of channa, then the co&t price of the mixture-Gat+ 8(1 -'£01 
=s=8-2a>and at the rate of profit of 2O per cent the cost per seer 
will be (8-2a?) + J(8-2af)«= J{8-2ar) and this by the question =9as 

5 (8-2ar)=9 48-12a = 45 12a = 3 £0«J:. 

46. Let a = distance in miles of the llowrafi Stn. from the place 
whence the person started, then ^ xt would he the no of hours for reach- 

'iiig the ytn, but he performs ^ at tlu* rate of 3 miles an hour and at 
the rate of 4 miles an hour .v +| +;ff^ =5 a—4A 
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47. Let ar= no of seers of the 1®^ sort then 8o -w^no of seers of 

the’i’ "' sort /. 10(80-a))«“9j(80 - a») a’s=S2 

48. I.et flf»= circumference of the island then •. Soodeen has 


travelled 5 miles when lie meets Hurry it will take 


" - 0 , 

* " - hours 
b 


and lluiry has travelled §*^01168 more than half the way liis distance 

Mould he iT -r 5 and at the rate of 7 miles it will take him _ ' =r —---- 

7 14 

Now .syice the interval between staitiiig and meeting of Soodeen and 

TT • *1 if * 5 or +10 

IJurry is the same .% " - - = , y— ■*• = 60 

ft 


14 


E 


49. Let the whole distance CD -let »= no of hours — 

elapsed fren starting to meeting in the point E then aj + 4-noof 
hours that were required by Alexander to complete the journey and 
ar-f 9 = no of hours that wero required by Napoleon to do the same 

d 

rate perTioui of Alexander is-and rate per hour of Nepoleau 

ctf "t* ^ 


d d tX^ 

distance DE triu'elled hv Napolcan in a hours i.-? - -- - and 
a; t 9 * ' ^w-r9, 

(fjS 


<li.stance GE travelled bv Alexander in w liours is ~ /. 

' aj + 4 aj f4 u: + 9 

— whole distance C D «—- ,+ + 9)+«>(fli +4) 

a? + 4 01 + 9 

«=»(a? + l)(jj + 9) or 2c* 4 + J3u + 30 a::*==30 ujaaO ,% time 

of A for the whole journey is «+ 4-10 liours and time of B for the 
sanj^ is lojt 9 = l5 hours. 

50. Let .r* no of marbles C had at first then 50 - a’= no 1) had, 
C wins ^ D's, ho is*n possession of « + —, if ho now loses 5 he will 


50 -j; 

~T'" 

original money —SO-fl? »=20. 


be in possession of flj+~—-Sand this by the qiicstioii — D''a 

2i 


9 
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51. Lot flj - no of seors the weight of the whole wew exclusive of 
the manjee, then the average weight of each crew s«J and the ave- 

. flj + 72 


rage weight of the crew including the manjee is 


i) 


by the 


question 5= -t 2 aj=720 seers = 18 mds weight including 

'' i 

the manjee is 19 mds 32 seers. 

52. l-ct .a = no of miles travelled by ^aroda at first then w'hen ho 
returned he walked 2x miles /. whole di.^tiuicc travelled by Saroda is 

I 

2.t?-r 50, but in the time Saroda takes to walk 2 ;p + 60 miles, Ilorada 

2.'P + 50 

walks 50 rniio's But Saroda’s no of hours = ' ~ -and Borada’s no of 

O 


hours = 


2» + 50 
8' 




r;3, Tt was min after 10 when the .steamer passed by Dacca 
and when it arrived at Nuiangniige it was 27^”^, min after 11, so that 
81,mins were required for the passage/. 60 * 8L,‘\ :: 11 / a».‘. aJ — 15. 

51, Let 30 ~no of oranges he had at first then when he sells 1 of the 
no, there remains and from this 2 more are sold, i. e. the remainder 

^ ; Jigain when he sells ^ this amount to the 2w</ person 




5 


n . -.1 1 • , ’10 2j»-r) - ,, . 

there remains with him j ot —^trom this one more is 

i) »J 


sold renhiinder 


2jp - 5 
^-5- -1- 


2 ® -10 


5 


, again .when he sells % of this 


amount to the 3^'^ person there remains J of the amount i. e., J of 

2® - lO 2® - 1 0 - .1*0 11 . *1 • 1 .. 

—p— =—, from this 3 move were sold /. the remamiier wa» 

o 1*.) 

2®-10 2®-55 1 , M .. .1- .1 o 2®-55 

— ~3 i. c, —T-p- and by the question this retrainder =3 

i O J. .1. 

=3 2® - 65=45 2«t = 100 U = 50. 

55. Let ®= no of persons that w'ere in the ship and 1 = value of 
each mah’s provision /. whole provision for ,v persons is 30^; now in 



SOLUTIONS. 


07' 


20 days 20 ii 5 of the provieions were expended and iu the following 2 
days 2(a> —C) provisions were expended 20a7+2(j7-6) + + ^ 

8 = 30a? O’-51. 

56. Let fljae no of seers the w’eight of the body, then weight of the 
liead= wt of tail wt of the body =1) + hw, by the (|uestion wt of 
the body = wt of head + wl^bf tail iV., ar-9 + f+0^18 + J .*. J-18 

ar = 3G seers wt of head*»9-t-18=27 seers whole wt ^9 + 36 
+ 27 = 72 seers. 

57. * Let .'r=no of men in the ship then 60a? = no of Ihs of biscuits 
tint weie in the ship, now * 20 . 1 ; is expended in 2') days and when 5 
men were W'ashed away there rcinaiin‘d JJ — 5 and lliey will have to 
sustain lor 04 days 20.t; + x CtiLv - 5; = 60dtr aj =*4o, 

58. Let a? = 110 of men in a side of the solid square, then aj* + 6 
would be the total no of men also, if at-t-l be the no of men in one 
side (.B +1 )* - 19 will be the total no of men (.e + l)® - 19 = a?* + 6 

aj —12 xc* + 6 = l44 + 6 =150. 

69. Let ajssBiio of men iu front of the hollow square then or - 16 
would huve*l>ecn the no of persons in the hollo\v portion.% xo* — (» - 16)* 
-1024 xb=40. 

60. Let xD=no of men in front of the solid square at first made, 
then ai® +89 would he the no of men, also if the side of the square be 
increased by 1 man tlie no will be (aj+ L® but then there would be a 
deficiency of 50 men, hence (ar +1)* - 6o = total no a?® + 39 — (a? + 1)® 
-50 oj*+39 = a>®+2a7 + 1 - 50 *• .r=44 xb® +39 = 1975. 

Gl. Let xB's'distance in miles of Bally from Howrah then v he had 
to wait C minutes for a train which was B miles off, it is evident that 
the rate of the train is 30 miles per hour. Noiv wlude time occupied 
for his journey from the seminary to Bully and hack = time of journey 
from the seminary 4^ Howrah + time of journey by foot frftm Howrah 
to Bally + stay at Bally for 6 mi^+ time of his journey by the train 
+ time of travelliilg from Howrah to the Seminary = 5 + -5 + 

+ ^ and this time by the question = 2//r.*'. 35 j m. =. 5(0 ^irs. 1 -f 
+ + miles. 
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62. S-16.1xt»«16.1x{Ii)*-l64x}»36.225 ff, 

63. Let aj - periphery oF the forewheel in ft. then jj+ 3** periphery 

of the hind wheel in ft /* forewheel will make turns and the himl 
wheel turns and by the question ISOaj t 

wISOj? + 3aj®+9aj a’® + 34J + 2«J + J80 = *|® « + .f = V - a? ^12. 

61. Let a; =sno pence A spent per d«^y aj + 0 = no of peiue B 
spent per day saving of A per day «s6l) -jd and saving of B ])er day 
= 60 - (oj+6)==54 - «r and by the question, 50(60-«?) = 2 x 50(54-j;) 
+ 2», wheiuo a?=:50. . 

65. Let 3at = no of leaps the greyhound must take dat — numher 

the hare takes iii the same time ; 4a'+ 50=whole no she takes and 

2 ;'3 :: 3.1? ' 4j? + 50 a? = 100 

66. Lot part then .e + 5 = 2«/i part-4 2nd paita7 + 9; 

also at + 5 =3r£? part x3 3jv/ part = *’ and a? + 5 = ^ 4fA 

part =*2 (-p+ 5) . sum <;f .dl the part.s=ll() or w+jr + 9 + ^y*’ +2(a?+6 

«1]6 J’«22. 

67. Let a?=no of U:+ each had at first, tlnm .r?+ 40 = sum Kadar had 
after the 1st year, and a?-40 = sum Baykonto had, also §(« + 4U)*»sum 
Kadar had after the 2nd year and a? - 40 + §(iO + 40) - 40a*8ura Baykonto 
bad + 40) — a? - 40 + j: (af 4* 4O) - 40 (o = 320, 

C8, Let 2a?3# no of cards cut off by Slmm, then 52 - 2a? = no he 
left and a?= no Kam left 52-.^’= no he cut off whence 62 -a? 
= 7(52—20?) a?=24. 

69. Leta?= no of Rs. he began with, then 3a}= sum he had after 

winning 2a? and 3%t?-l6= sum remaining after the next loss. Now 

. , , . „ ,. 3a? -16 . . 3a? - iC - 

since he lost f of this, — -=» sum remaining —=— +ai=80 

r o a. 0 

a?«52. 

70. Let a?= no then a:-70 : '*i? + 150 : : 1 : 3 at -70 : 220 :: 
1; 2 whence a?= I80. 

V' 

71. Let 41 = distance in miles the tliicf will run, then tho distance 
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the constable had to run is ® + J’ »—-a— the time the thief took to 

O 

walk tlje distance is ?! and the time the constalde took is Now 

4^- 8 X {/ 

since their times from starting to meeting must bo equal vve have 

an 8a-tl 

72. Proceed as in ex. 66 

73. Let ajssiio of.rnaundtt rtwpiired then when the price is at 2 Rs. 

a mil. flic whole reut=»3.5 + 2ar and when the price is 3 Us. a md the 

whole rent=.‘15 + 3a 35 + 3® : 35 + 2® :: lOo .* 90 or 

3G + 3e 100 10 „ , 

. -3.-ss X = 0 inns, 

35 + 2 ® 90 9 

74 Finding the diflbrence of the two interests we have 202| Rs. 
due to 11- per cent interest for 405 U». inlerest, the rale ought to be 
3 per cent 3 : 405 •: lOO ' os ®= ]35(M) Us. 

75. Lotus first a'^certain the rate, of the train ; v it gains 88 yds 

over Naran»in every lO secs, it gains 18 miles in an hour by the 
following proportion 10 : 60 x 60 : ; 18 ® ; .*. the train runs 18 miles 
more than Naran in an liour whose rate =^4 miles .% the rate of the 
train =22 niilo.s ; again when the train overtikcs Ram and passes him 
in 9 secs, we see that Ram lags behind the train at the rate of 20 miles 
in an lioiir, but the rate of the train is 22 miles an hour Ram's 
rate «2 miles ; lastly we must ascertain at what distance was llam 
when fhe train overtook Naran ; we know that in each hour the 
separation between Ram and the train h 20 miles distance due to 
20 mins or J of an hour is miles ; now Naran gains over Ram 
2 miles in each hour 2 : ; 1 ; ® •*. ® = hours. 

76. Let ®=:no^f eggs she had, then ®+ ®+ ' += 184 ® = 41. 

77. Let ®= no of oranges hejiuys at 2 a penny, then 4® - no ho 

buys at 5d a dozerrand 5®= no he buys Sd a 100 .*. cost price of all 

iv -4i?x5 5®x8_5®rt 25® , ,,, 

the oranges sf + + "20“ " 3 selling price 


®=94. 


.v = 5mds. 
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ot the lOj? no of oranges 


44 X 10,v 
“ "100^ 


22i»^ 22 j» 25ai 

6 *** 5 G 


42 a? SB 180 


no of oranges «1800. 

78. Let aj= distance of Ootterparah from Calcutta, tlien^= no 

of hours it took him to walk from t'alcutta to Oottt'rpavah, and Ja»no 
of hours it took him to come hack to (^iltutta ‘^ + ^==5 a«6. 

79. Let aj = distance to the railway stn., then ij^uo of hours it 
took him to reach the Station and during his return he walked part 
of the way in 1 hr 5 mins at the rate of 3 rniits i. a., he walked 
miles portion of the road he ran =at-3|anil by the question 


a? - 3} 

H 




SlMPr.E EQUATIONS OF TIVO UNKNOWN QUANTITIES. 

Sz. 22. 1. 4» + 5,v~23 

4a?-»-8y=a32 (multiplying 2nd equ by 1) 

3j/=*" 9 a? + 2?/^= 0 ?+2 X 3 = 8 or a? = 2 

2. Multiply (1) by 2 and (2) by 3, we have Gi» + 1y = 60 

Pan- 9 i/«:75 

Oy-lb y~3 

.% 2af + Sy => + 9 — 26 2aj“lG 07 = 8 

13. Multiply (1) by m and (2) by a, we have 

a7nsn + hmj = rm 

ainx apy ^(id 

Subtract {hu - ap)y = cm - ad y ~ 

- ap 

again multiply (1) by p and the 2iid by h pc have 
apx + hpy = c]} 
bmx + hpy --^hd 

, , . , , cp - bd 

[ap - omja^cp - 'oa .% no = 


Subtract 
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l4 7aH-2>/=40 (1) ancl 63oy=5a7y-6® + 5y-6 «r 53/-6®»»G 

... (2) multiply (l) by 5 and the (2) by 2, we have 
354J lOy 200 
lOy-12.r==>l2 


Subtract 47aj = l88 


so 


18 R 

€7 


4 from (2) y 


6 -f 6dj 


39. - i« - ^ 

• 2(y - aj)“ *3 (a—a)- 

I 1,1 

from (1) wc deduce ly- - («-.r)- = 2 a-soY'^ 


Cj-_24 
" 5 


fK)—.r 

/i 


(1) 

( 2 ) 


2y-- 2(a-i»)^ = 3(rt.*. 2.y“ 5(«4y = 26a-25ai 

V, 

25x0 + 4y = 25«. Again 3*/- -* 3(a- »)^ = 3(2/ - xo)^ and 3{a- xo)^ 

«»2(y - w)^ = 5(.y - xp)- 9y«25y -25x» .•* 25aj - 16 ?/ - 0 

AVo liave^25jj+ 4{/='25t» 20y = 25a (by subtraclion) 2 /=' 4 * 

Agsiin 25.»-lGy —0 25xr=slCy 26x^20a xo= 

o 

40. 20o® - 40xo.y + o.» +12x»?/ - 21 + 3y + 12xo - 24?/ + 3 =s21xo* 

-24y* -zSxy + 4 x 0 nmUiplying both the equations by 2(5jo + 3y + 3) 
-28aTy + 17iC —2l2/ + 3-=-28xoy+4x0 .% l3xo-'21yaa - 3 
Again 2^/(6 +a7)=3V(G-y) 4(G + aj) =9(n-y) 24+4xo=54^9y 

4 x 0 + 9ysai30. But i.V-21y—- 3 52a> + ll7y *390 

and 52.-C - 84y= - 12 201 y==402 y = 2 

But4aj + 9y*30 4aj +18*30 4w = 12 xo = 3. 

• 1 

42. or ... (1) {ind xo^ 4 

7//® 77X® + „ W®+/i® 

I A' _ 
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By subtraction 2//^ aatj — — « 


• «* - m* 




«• - 771* 


« « *' « 

43. Squaring, (j?+y)*»'25 or ar* +2.»;/ + y* «25 subtract 4iay s24 
tlien aj* - 2aiy + j/* s= i ar - j/«1 also a; + y — 5 adding 207 = 6 

®«»3, subtracting 2y a4 y***2 

44. From (1) (ut* - + (a* - 8^*6- 2o&* and from 

(2) (a* — + 3(<j{ +/^ t c*/ htf =50 ++ *-' ^ 

,i c# + 0 

(5'** — 86* - - 3ic'?/ = 5a^^^> - 8ti6* - --r c 

' ' a ^ h . 

= j 5a ~ 86 - I Oa* - 86 * - 3^6 - 3 60 J y - ~~ 

( o + ^)«t 6 t ) ^ at 

Substituting the value of y in (i) wo h 'vt (a* - 6*)3aj + (a - b)5ah 

«=8a*6-2tf6® or - 6*)3 .d-= - 2a6* - 5f" 6-r6c»6* =3a*6 4-3(»6* 

01 / Zx 

=-*^>rt.6(o + 6) ics= —: 

' c* - 0 

45. Squaring both sides, - 3*ss^| (JD + y) or i6aj — 48 = 25 j 7+ 25y 

but25y = 5«p 16a? -43 = 250 + 5j 3 = 30.r .■• l4aris-4€ a? = 3f 

iixS"” 

46. Fiom the 2nd equ a?* iO substitute in the 1st 

4<i6 2(rt* -+6*) 

then we have «(»* + y*) - 6^- — = 2f» whence a* + y* = ^ \.(2); 

from (1) and (2)' 2at*« - or »® = 

value of y may be found in like nuanner 

47. Froni the 2nd eqn 2'/(y - w) ~ 5V (20 - a’) V(y - i-) 

w0V"(2() -**), substitute this in the Ist then Vy -V ( 2 O - 0 ') = JV(20 - at 

/ys=JV’(20-fp) .*. V^(20-'a?)"-?,Vy ... 20-aJ»'/jjy 

.*. 500-25Jtt = 4y .. (2) •*. the M equ is equivsdont to Vy ~|Vy 
^yfiy-x) or |\^y’*V'(y-‘»), squaring or 200? = 16y...(3) : 

from (2) and (3) a?*16 and y«*»26r 
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48. Add thp 2 cquB then iB* + 2 »j/ + y®« 8 l or ar+ 7 y=: 9 ; from (1) 
a{j3 -r //) =a 45 or dp X 9 *» 45 *. » «* 5 ; from (2) + y)« 30 or y 4. 

49 Divide ( 2 ) by ( 1 ) then ar —yasS, add this to (X) then 2a?a»6 
.. a 7«3 ; again <iubtract, then 2 y = 4 y*»2- 

50. From ( 1 ) a 7 -f-y «»5 add this to ( 2 ) then 2 » = 0 .* a;=rt 3 . again 
subtract ( 2 ) from ^he 1 st result then 2ys»4 ys 2 . 

51 From (2) (3) or 13 •i-2»y«20 2 a* 7 y «12 

* 4jff 5 ^ “ 24, subtract thisr^l£otn (3) then a* - 2 «{/ + y* s= I at - y -1 
add tijiis to ( 2 ) then 2d7a»6 ^ = 3 ; by subtraction v can be found. 

52. at* -2apy + </* - 1 * a*+y^ -1 + 2 .ry or 5 = 1+2jpy • 2 <ry =4 
add this to (L) then a* + 2 «y + y* = 9 or or-i- y =■ 3 ... ( 1 ) add thia to ( 2 > 
tiien 2aj-4 . jb-%. 53 Subtract ( 2 ) from (1) then ar^-2j*y + ^ 

=. t .% ao - y = 2 , from ( 1 ) ajjar — 5 ) -8 or ar x 2«-8 *. a:^4, 

5l, Cubing ( 2 ) we have ar*+y*+ 3 jt'/(«+ y}=a 125 or 35 + 3 a 7 yx 5 
-125 i 5 jpy=s* 9 i) joy^G 4aTy-’24 ..(3) also »* + 2.py + y^--25 
subtract (J) from this then at* - 2 »v + j/* = 1 • ar - y^ - 1 and ar + y - 5 
2 j'=!= 4 . at — 2 . 55. Pioceed as in ck 48. 

56 tio® -ary+ y®}(ar +'y/)=»15,...(l) and (j?* * ary + y*) («* + ary + y*) 


^21 . (2) ; divide (2) b\ (1) then ® 

ar T // 


01 1 + - 


a»y 


ar* 4 tJ'* 


= 7 . _^V 

' • +y* ’ 


2a’V 
a;® -ty® 


5 + 4 


ar + v .. 00 

or - - s= / % ^ 

® _ y 


at 3 + 1 


j ^ a*® + y* 3 . .r* + Sat y + y® 
'* ‘ 2ji;y ^ ” ar* - 2«’y + y® 

I 

j ss 2 ar 2y . . (3) ; substitute 


5 - 4 ' ' ar - y ” * ' y 3 -1 

the value of ar in the Ist eqii, then (ty* - 2y*+y*)(4y® + v*)»15 01 
3y®x5y*=^ir> • y*-=»l *. yand from ( 3 ), ar*>2y--2i»* 

JL J 

57. From the Ist equ 5(w»+j)^« + 5(tv> + a)-//•-*> Vat'/...fa) and from 

• JL 4 ‘i 

the 2nd eqn 3(w - ?•)-?» - .3(w-» , from (a) 5 r;- 

* X .. 

«»*/«'* (e) and from (//) Jfta- r)- .=■ ..(c/', divide (e) by (t/) then 
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j(*ii±?y»Vx»30«46,.(?l.t5y“„4^ ?’±5-.27^-9 

^\w — t/ * ^ VMJ + f/ “ W “■ Z 

•■•-=„ •■■ “' = *^i substitute the value ofw in eqn (c) 

•1. r/6* .T 5* /9»v '27** /!»*\» 27'xe» 

then 5(^- + a) -s/x^xs or (-) = — (-J =~^,- 


27* X** 4 ^ i . 5? 6 X 4 

■•• ®’- -r ••• ••• «’=i—r “®- 


SIMPLE EQUATIONS OF MORE THAN 
TWO UNKNOWNS. 

SSf 23. le Multiply the eqiu by 2 aud the \ind by b and 
substract, we have then 

10ar +4^ + 22 *=^24 

10i» + 15t/+ 2o?=«100 _ 

- rij/ - I 82 =s - 70 or l\y + ]8a-»76.( 1 * 

In the same manner multiply the ^nd equation by 3 and tho 3rJ 
by 2 wc have 

6 « + %+ i2z*60 

Car + 87/ 4- 10z*9t‘)2 

.( 2 ) 

Multiply (2) by 11 and subtract fiom the Isi we hax'e then 

- 4 ^as -12 ~3 and from ( 2 ) y + 6 = 8 .\y — 2 and fioin the 

14 /eqn 6 aj + 4 + 3 = 12 .% 5«=»5 /. ar-^i, 

12. Adifiiig the 3 equs together wc get 

2 (i + -'+l)-| +A+|j = VV.-.-+l + ^=}.' or from the 1 st 
V» y z' ^ ^” aj y z *" 

equ I f A»J] - f J :j - - I \ za«.6 and so of the rest 

Jt ^ i? " * 
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13» ar + OT* asy + «* s* * /. each of them is ^ of their sum 

a? + m* «J{» + y + r + »»* + n* 4 *p*)+ w* + «* 

(from the 1st equ) J(m* + w* + 2 J*) .*. a? = w* +p*) - ?«* and so 
oftheie.st ' 

14. Multiply the let eqn hy 3 and subtract the result from the 3rd 

eqn. ^ 

15. Adding the 3 ecjps together we get ,r 4-y + r = 17...(l) from 

(1) subtract the Ist eqn ai d the result is 2z = 12 7 = 6; in the same 

manner subtracting the 2»<7, 3rf? eqs from (l) we get y and at. 

18. Multiply the 3 eqns together then at* 2 ^e* = 36 .* = 

From (1) 27=b6 S5»3. 

19 Multiply the 4 eqns together then *=2* x 3^ wyanv^Q 

\ from (i) 2 m»«** 6 and so of the rest. 


20. Multiply the 3 equations then x 12 y 18 =*6* * = 6 

•.®*^*7* = 36, divide this result by the ls^ eqn.we have y7«6 .• from 

the Is/eqrf = — =“*=1 ®=1* 

yz b 

21. Multiply the 3 eqns then = 36 x 32 x i2 = 24® a?y7ai24 

24 X 24 

/. a;®y*7* = 24 x 24 ; divide this by the !«/ eqn then »*r=»——=*16. 

oO 

and 7®®xa;*7=B32xl6 or®*7* = 32xlC = 2® aF7«»2®»8 .% from the 

7 ^2 32 . 

2n(l eon e = = - = 4. 

" war 8 

22. Multiply the Is/Jand 2nct eqns then = 3 x l8»27 

l8 

; Irom the 2nd eqn ycs= —^ •.g/*2*«36 and .% from 

X Z ' 

• 108 *• 

the 3rd eqn =*3, v ajy7*“18 \ y**® V aleo from the 2nd 

/ “ * 

eqn ^i* = ^_j=18ji y=18« i» = l butivzsS .% *=3 

and yzAQ .*, y*»2. 



SOI TIT IONS 



23 Multiply thi* 3 eqns wp have then (jj+ y)*(y + 2 )*(ar + *)* 
5=35x12x30-5*. 6* 7* (® + »/)x42 *5. 6 7 jr+^aaS . (1) ; 

similaily 7/+ 7 - 7...(2) and (3) ; adding (1), (2) and (3) we 

have 2 (jt+{/ + *) = 1S a?+y + z^9 *. from (l) 7 = 4, from (iJ) j? -=» 2 
and from ( 1) v-3. 


24 my- 1, y^ = 24*, a>*, a>a*=16//*, mnltiplj together, thpna*?/*^?* 

= 4*. 24* oj*?/* ‘ ajy2 = 4 24. a// .2«4x^a*95; fiom the i.sMqu 

1 If 4r\ ^ j l6v* Idl/* 1/S » 1 V* j . . 

m— and fiom tlieota®*® -- =* ,. i/“v0 

»/ 3? ‘Ml L U fl ‘ '' f 


1 1 

y Vh 


25. Mu!tioI\ the 1 a^ < qn hy 7 and the 3tf7 by 3’and subtract the 
2n(i lesult fiom tlu 1 we have then 28y - <)r=94 or 14// - 32*»47 . (l) 
multiply the 2w^/eqn b\ 7 and subtiact the result from (1) w'ehiivo 
then 4z=. 12 •. at = 3 ; fiom the 27/(7 equ 2t(-3=5 yscl and from 
the U/cqn 3af + lo = 10 3ar = 3 •. j’=-l 

27 Fiom the Ipf eqn^-^'^*>V« ^ ^ A j the 2//d eqii 

a? y ‘ 

— =» / or ^+4. = /,; from’’the 3rd eqathen proceed 
a;z '' 7 " *yz' 

as in cx 12. 

29 Subtract the 3>d eqn from the li7 and we get aj = l2 ; fiom 
the 2nd eqn by substituting the \alue or at we get iw + y +2 ~9...(1) , 
multiply the 4M equation by 2 and subtract the result fi^om il) we 
thus get 3y + 7 = l3 . (2). Subtracting the 3r//eqn from (1) we get 
; substituting this valne’of w in (i) we get y i-z = l (3^ , sub¬ 
tract (3) fion\(2) then 2//=»G.*. y = 3 substituting this value of y in (3) 
* ' 

30. Squaring the Iz^ eqn we b^ve ai*+//*+ r*o + 2(/»y+ a»7+//») 
= l96 or 144-2(«?/ + afz + y7)»l96 ‘%2(»^ + y* +//z)«19G -14=»182 or 
2i/(«AJ + y +182 or X 14 = 182 y = 4 .* from U /1 q« oiM-z - lO 
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w* + + z* ~ 100 and 4»z = 64 .*. »* - '2jat + z* »• 36 - 2 = 6 

and flj + ifslO 2(»5 s 16 .*. aj=» 8 . 

31. From the 1 st ^eqri of* + ,y* + 2 * - dvyz — 0 (» + 4 - 2 ^( 2 .* -f y* 

+ 2 * ~ at?/- jji - yr )0 •, ®+ y +2 = 0 ...( 1 ). Now sum of — 

3~y -h.rt and 3/?- 2 + y is equal to 3 times any one of them they are 

all equal to one another ; .*. (Sm - «»-f 2 ) + (3» - y + jy) + {3jj _ ^ ^ - 3 

(Sw-® 4 - 2 )or = 3 (' 3 «-y 4 'a»)- or =3{3y -2 + y) =»3(3m-jr + 2 ) or 
fw+«+^=*3w - j» + « 2 - a? =« + /?- 2 m ( 2 ) and m + ??+p 

- ( 3 «' ■" j? + ®) **£ 0 - y=^m + p — 2 «...( 3 ) also m + «~ * +// 

.. y - t™m +n-2ip , ( 4 ) Subtracting (4) from ( 2 ) we have 22“(ar-fy) 
-Sfp-ml hut » + y = - 2 from ( 1 ); 32 = 3 (jb-?«) *. t=p-7n. Again 

subtract (3) from (4) we have then 2y- (x-irz) --=3(n -> p hut from (1) 
aj + 2 = —y .*.37/=«3(«—p), •'•y=«“jp, again subtract ( 2 ) from (3) and 
thus ,■£ will be found. 


32. Squaring the 3rd eqn we get «® +y* + 2 * ■¥'2{xy- xt- yz) =25, 
substituting vfllue of £r* + y* + 2 * =29 in tlie Ist eqn we have 2(a?v - xz 
- yt) « -4 A xy - az~ yz^ - 2 ; adding this to the 2nd eqn we get 
2,ry = 2i a .vy=*l2 ; substitute in the 2nd and we get ay 2 + y 2 = 14 or 

14 

(jc + y)2 = 14 w + y = V. aj+y = 5 + 2 a - 


-=o + 2 whence 2 = 2 ar + y**7 a a;*+ 2 afy + y* =49 and 4iiry«48 a 
j»* - 2xy + y* «1 w - y «1 and »+y = 7 a ar = 4, y«3. 


33. 


//* + 2* . y 2 

'—=‘‘'t + ■' 

xy9 iry xy 



( 1 ) 


2 * +»* 




g. 


or 


St X 
— ^ ^ 
my ym 


I 


• • • 


(2) i adding (1), (2) and (S^^we have 

^(,r+“-^ + - + -^+---Jjifroni(l) -- 

\yz xz xy/ - 1 , « -■» i- yt xz xy yt 

‘•:;-.5J“;V = J;from(2) 1- = ^; andfrom(3)-^ = ii 




SOLUTIONS. 




i>‘| = tV 


• ^ — L • a - 4 

. . - j g . . 5 - 

34. Multiplying the 1st eqn by n +p we have {n +/>)a» 4* (« + p)y 
+ (» + /. - n);y «0 ; again multiplying the 1st eqn 

by np we have npa + npy + vpt ~ 0 but mnsd + mpy •4 wp?*» 1 
{rnn -np)a + {wp - np)y -1 or n{m •p)m -i-piyn - n)y «= 1 
again jD(m-p)»+^fwi - n)y:*0 }s=l ^ 

«=-_-i—----- Similarly t/ and 2 can be found 

n{m-^p)-p{m-p) (n-p)(i«-jo) ' 

35 From the 1st and 2nd eqns (w* - «*)y^0 

or y - (w* + «*)r + + m*n'^ + n***0 ; from the 2nd and 3rd y — («* 

+p*)^ + +p*»0 .•» (m* -p*) r - (w* - m*n* - - p *)« 0 

(w* -p^)z^m^ ^p^ 4 * (m* -p®)n* /. r = »»* + n* +p* also </*= (7/** + n*)z 

- (w^ + K* + 7 * 4 ) C 3 (+ n* ) (7/1* + «^ + p* ) ** JW 4 — 771 * 7 »* - 774 a- 7 n*K* + 

in*p* + w*p*. < 


30. 


fo-^y 1 1,1 1 w + z 1 l i 1 37 +z 1 1 

1 , —2«_or-=-vor-+~s=y ; ss- or- 

soy a y so a aj2 0 t ao 0 yz c z 

1 I 

4. =t - then proceed as in ex 3 2. 
pc' 

37. Add the 3 eqns then (a7+y + z)* = l8+27 + 36 = 81 \oo^y^z 
= 9, from the 1 fit eqn £cx9<=18 .*.»*= 2 ; from the 2nd y x 9=;27 

f/*=3 and in like manner zs=4. » 

38. Divide the 1st eqn by the 2nd and by the 3rd then - ^ 

2 M z 

= “ or {»=*-- and y = --; substitute the values of 00 and y in the 1st, 
7* • m * n 

eqn x'’-* ,p(f!l^P±^Xx ^ ^pt (? +>+l)- pt 
^ w n \ni n f ^in * \m n / * 

( «p + ffi/;4-77»77\ win + mw + wp j . 1 j 

“ —-/ pi^mn-fmp :* »=-^—= and similarly so and 


mn f 
y can found. 
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1 1 1 i 1 at - aoy-’yz 1 1 1 i 

^--- - . «-or 


vyz vixyzm 

\ \ l l i 1 , 

s - ; ^—z -- -or — - — “ ; ac 

n oayz p z a y p 


- ; ss- or - - — - 

m xyt n y z m 

adding 2nd and 3rd,= 

n p 


2np . , 2m» 

.*.«=»-Bimilarly ?; « — —^. 

«+p m -^p 


40- From the 1st., »4*^+« =w + ?i+/)...(l), from the 2nd«5P+py 

•Yvws ^px-^my-{-nz and this, from the 3rd eqn =riri*-fn*+/;*.,.(2), 

inultipl 3 i»(l) by fft and subtract the result from (2) then (n^m)x 

+ {p- m)y = n” — «/(« +jDjand similary - n)w +{m- n)y=m* + 

- n\m ; multiply the former by » - m and the latter by ^ - m and 

add then + (;y-«))=.(«-m) (n^p^ - mn - mp)+■ 

<* 

(p - 77i) (ot* +p^ — mn - np) ttr(w® + «* + - 7nn - mp - up) =■ rn^ -r »* 

+JP* -f 2»i*« + — 27i*wt- 2/?*f» - mnp by division x^n-¥p-m. 

41. aj+y = ~'» uj + Tsf -r, y+s-s-and then add. 

•'a b e 

# 

42. Multiply Ist eqn by m* then +«i®y + subtract 2nd 

oqn from this, then (m® ~-n^)y + {m* -‘p^]z =0 ; also multiply 1st, 

eqn by w®p® then +n^p^y + n^p^z=iO subtiact 3rd eqn from this 

then - »»*)y + - tn’^)z «* — («* - w®) («® - p*) (^* - «i*) or 

(w® — w*)y +w®(7»® —p®)2: ^ (n® - 7 «®) (w* -p®) (^j® —/«*).-.(6) ; multiply 
(a) by p* then 27®(ni® - w®)y+^®(m* — jp®)z = 0 ; subtract (b) from this 
then (/;**"r7®) (w*« ~ (?/*-m*) (»®-y?*) (jo®—m®)««(w®-f**) 
(j^)® — »i®)(m® z = similarly as and y can be found. 


43. Multiplying the 3 eqns we have x*y*z^^^0 x I0x20«10000 
= 10* .*. ayzvslQ w®//*!*»lO* . (a) hut from the 1st and^2nd eqns 

• 10 ® 

xtytfZ -gOQ . divide (o) by this then similarly a and y can 

M 

be found. * 

t 

44. Proceed as in ex 31. » 

45. Divide the 1st eqn by ofy^theii J + |'*2 • (l) ; divide the 2nd 
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4 3 C ^ 

eqn by then • + - = 3...(2) ; divide the 3rd eqn by jS 42 r,tben ^ ati 

^ y ^ m z 

,,,(3) subtract (1) from (2j (4); add (3) and = ~ 

.*. r = 2. 


46. Proceed as in ex 12. # 4<!’. Proceed as in ex 12. 

48. a;y-rjjr=*5.(1), ary + yrr®8...(2), .(3) 

by adding; (]) and (2) we have 2ary or *2a*y+ 9=“13 

2ary-3 ary = 2 from (]) arr^sS and from (3) yr-6 •*• xy>X7. 

0 (J C) 

xyt=*2x3x6 or flj*y*s® = B6 ayz^^ ',x=^ 1 ; y- ~~ 

= 2 and za#—=-^3. 

2 


49. 


Multiply the 1st, and 2nd equations then 



z 

or 



ar 


— \e (I) substitute this in the 3rd eqn then ^.2250 

= 5625 or yz* = 75 from the 2nd eqn V — V’ ’• aj = 2 from (l) 

z =. = 5 and from (2) y = = 3. 


50. Ry addition 8s=9— 1 =?ar*(r/~z)+y(z-ar)+z*(ar-y) or -2 
= ar*y - ary* - (or* - y*)z + (or - y)z* * {ay - (or + y) z + z* ' y ’l ^ * 

- (or - y)(« - or) (y - z) or (a - y) (z —ar)(y - z) = 2 : a^ain nnilliply ing 
3 the eqns wehave, 8x~9x - l=srar*y*z*(y - z)(z -or) ar-y] a;*y*z* 


72 


72 


(y-z)(z-ar)(ar-y) 2 


=36 


ary.' 


6 . 


Now ary^ar*(y - z)ss6 + 8=* 14 or «(yz +»(y- z)} = 14.(1) 
«iyz +y*(z-' ar) = 6 —9 = -3 or y{arz + y(j —a?) J = - 3 .. . (2)' 

oryz+ z*(ar-y) = 6-1 “5 or z{ary + z(ar- v' =5.(3) 

ary^—ar*(y- z)=6 -8 = -2 or a!lyz + x{r-yt) = -'2 ... (4) 
aiyz—y*(«-or) = 6 + 9s 15 or yjarz + y(.'t; - z)} = 15....-.(5) 
j ayz - z*(« - y) = 6 + 1 = 7 or z{jry + z(y - ar’} **=7 .(C) 









SOLTOONS, 


dividing (l) l)y (6) we have ^«a2 ... 7« ... (7) 

dividing; (2) by (4) vre have ... ... ... (8) 

dividing (3) by (5) we have " ... ... ... (9) 

(.fain dividing (7) by (8) vre^ave -=J »» ^ = J 

a?*=8 flrs»2 from (7) 2?=»-2 f% « > 1 and from (9) 

51. Multiplying the Ist and 2nd we have a?*y*(e* +(ai+y)r+ <»y} 
*80 of + ai*i^{yz-^sns-\rvy) —80 .% o^y^iyz +ara+ajy) == 80 

-aj*y*r* a80-36 = 44 ...(1), again by adding the Isfc and 3rd equa 
we have »(yr +aif f aiv)“*ll ••• l2) and by adding the 2nd and 3rd 
equs wo have y(yz + jpz + xy) **22 ... (3) divide (1) by (2) we haveoiy^ 
=4 ... (4); divide (1) by (3) then ar*y*2 ... (5) ; divide (2) by (3) 

we have 5=4.(6),* multiply (5) by (6) then a»* = l i»*l ; 

divide (4) by (6) y**=8 y=»2 ; then from the 3rd eqn * = 


xy ^ 


52. From the given cqns we have or *--+--=b|' 


x + z 


xyz 


xz xy 


53. Multiply the 3 eqns w®y®z®-324 x72X432 «*y*e*sB2lG 
.(1) and xyz-^ .(2) Dividing 3rd and 2nd of the given eqns by 


^ £0 ^ 

(l) we have - =2 or j 0 eB 2 y ; '^=4 ^**3y ; substitute these in (2).'. 

u ^ 

3y=6 or Gy* = 6 .*. y*! .*.0 = 2 and 2 = 3. 

54. li^quare the 2nd eqn we have 0*+y* + *•+20y+20Z<f 22/'r 
=36.*. from the l|t eqn 14 + 20(y + z) +2yz=36 or 14-f8x5 + 2ye 
= 30 2yz *36 - 24*12 .*. yz = 6; from the 2ndy y + Z)»6 — 0 and 
from the 3rd y + z**^ 6 — 0=5ior 60 — 0*»5 or 0* — 60= — 5 or 0* 

-60 + 9=9-6=4 .*♦ 0 —3=^---2 .*. 0=1 .*. y + z=5 .*1 y*+2yji + at* 
=25 and 4yz = 24 .*. y’-2yz + z*=l ,*. y-y«l. 

i 

11 






82 


soinnoNB. 


65. Proceed ai in ex 18. 56. Proceed as in ex 20. 

57. Adding the 3 eqna ve hare 2^-t-^ 

from the 1st eqn hettoe t is found and similarly others* 

9 


58. The eqns can be written thus msf^+py-^ntf^ps^ + ny + mt^fW 
+my+j?r—7n*+«*+p* - 8wn/>, subtracting the 2nd eqn from the 
let and the 3rd from the 2nd we have (m •p)0 + (p - ft)y -f (»- 9 »)s 

.(1) and (p - n)ar + (« - m)y + (»i-pjr»0.(2) ; multiply (1) 

by p-« then {m-p) (p-n)ar + (/>-«)*y+ (p-») (n-m)s»0 also 
multiply (2 )bym-p, then (wa-p) (p—»)+(»»-p) (»—wi)y + (*»-p)* 
» =b0 ; subtracting the 2nd result from the 1st we have {fp - »)• - (*»—p) 
(n-ni)}y + {^p-»)(n-w) - (7n-pl*}^«0 {(p-n)* —(ffi-p)(n - ro)} 
y- - {(p - «)(» -«*) - (/n -p)*}««[(w -p)* - (p- ») (n ~ m)]» 


_y___!_ 

(m-p)* - (p-«)(«- to) (p-n)*- (TO-p)(«-f») 


and similarly 


_ a __ _ y _• 

(n -m)* - (p- n){m —p) (m -p)* - (p - n)(n - to) 

m 

■ - - ^ - — , -1 ... 

(» - TO)* - (p - n)(TO-p) 


y . - ■ _ --—__— • now each of 

(J 7 »-pf - (p - n){n - w) (p - «)* - (w -p) (»-?»)* 

these denominators *= w* +»• +p* -mn -mp^np .% x *xyas^ hence 

substituting in one of the given eqns we have (to + «+p)iP*,m* + n* 

+p »—Zmnp a= (i» + n +p) (m* + n* -i* p* — wn - mp - np) .*. ® =* m* + «* + p* 


-’mn—mp-np. 

59. Multiply (1) by wi then moj+my -f mz * m* + to» -f wp 
from (2) mx nymp•{‘inn 
Subtract then (TO-«)y t(w-p)r«m* -«p,.,(4) multiply (1) by «-p 
then (w -p)* + (« -p)y + {n -p)z“p)(»i + » + r)j from (3) (w -- p)x 
+ (p - TO)y+(*»-»)«s»0, subtract then (n-3p + m)y + (3» -m-p)r, 
mmn - mp t ft* • **(^)# multiply (4) liy (n - 2p + to) then (n - ^ 
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+ w) (m - n)y + (« - 2p+w) (m ^p)9 » (« - 2/> + fw)(m* - n/)).(6) 

multiply (5) by TO -n then (TO-«)(»i-2^+TO)y + (»i-»)f2»-jB-jt>)af 
ws(m-n)(wMi—mp+^* subtract (7) from (6) then {(«-2p 

+ m){m -jff) -(«•—«) (2« - ff» -i>) (« — 2p + to)(to* ■**- (w -«) 

(inn - +»• - jo*) or 2(«»* + »• +^* — Wfi— to;»—» p) e=(w + «)(»»* + w* 


+ ‘-mn^mp-^np) 


j similarly ai and y can be found. 


60, By transposition +^...(1); nx^py + mz =px 

+my-f nr, multiply the Ist equation by m and from the result subtract 
the 2nd mm + my + me=m* + mn +mp 

s ubtract rm + py -I- me « mn + np + mp 

{m -+ (m -p)y = m* - np«..(3) 
again multiply the Ist eqn by n and from the result subtract the 
2nd eqn i.e., n» + «y+ »ra=i»»*ir«p+n« 

Subtract px + my - h nz ^ mn+ np + mp 

• {«-p)a?+(«-m)y = «*-n?p......(4) 

multiply (3) by m-« and (4) by m-p and add then »{(m-n)* 

+ (m-p)(n -p)} -* (m -«)(to* *- np) + (m -p)(«* ~ mp) i c., «(m* + n* 
’^rp^ -mn~- mp - np) ^m(m* + «* -t-p* -‘mn-mp- np) .% a^ Min and 
similarly y and z can be found 61. Proceed as in ex 59 


Sx. 2«. 


PROBLEMS. 


® + 1 

1. Let v»numerator and y 3 denominator then -= J and 

y ■ 


m 


9. 


y + 1 - 

2. Let 0Mnumerator and y 3 denominator then —5 «1 and - —^ 

y~A y—» 

.% 03^4, y = 7. 



S4* 


SOHJTIONS. 


3, Let ar *»length of the floor and jrt» breadth then (a> + 3)(t/4-2) 

»asy + 40, also (a - S)(y + 4)=i»y +12 from these 8, y 

4. Let xsdigit in the unit’s place and ysndigit iu the ten’s place 
then the no itselfslOy+ x and this by the question»3(x'4’y) also lOy 
+ af+45sl0» + y ««s2, 5/5=7. 

6. Let ar = distance bttween Cliandrmagore and Calcutta, then 
rate of sailing from Chandernagore to Calcutta is J miles; rate of 
sailing cf tbe 1st half of the distance from Calcutta to Chandernagore 
•* J-6 miles and the rate of the latter half=»?- 4 (*.• it proceeds 2 


miles faster) 




0 


m 


:: 6 : 7 or 




X 


2® 


a -12 x-8'a;-l2 


•.:6 


.-6 ’f-4*j-e 
112 

: 7 or —-rt*!-:-6 .* 7 ar—22 rate of sailing in 

ar-12»-8®-i2 ® 

the 1st case -6 = 5 and in the 2nd case -4*7. 

8. Let rate of the faster train in miles and y*ratc in miles 

per hour of the slow train when they move in opposite directions 

they pass x+y miles in one ”f,0 

they pass in the same direction the^pass ®-y miles in one hour 

‘'5280(®,+y)~60“j<"6f3 *' 

10. Leta;«>no of gallons issued from the 3rd then ®+ 8 = no of 
gallons issued from the 1st and ® —7s=:no of gallons issued from the 
2nd in every 3 minutes in each minute each of the pipelj issues 

gallons respectively in each minute they conjointly 

3 «® + 1 * 

issue J +8 + ®-7)=sl->-.. ~ gallons in 24 minutes they will 

‘ ^ i 

= 8(3® +1) gallons ^nd this by the question =1050 

gallons •-8(3® + l) = l050 ®*43,^ /, in one minute it will issue 

of 43 ^ = 14 = gallons. 



SOLUTIONS. 



11. Let 00 no of slieep in A’s flock and ^0110 of sheep in B’s 

V +10 

il>en w + 50y~6 and 0-10 = ' .% 0 «- 4 >O, y=50. 

12 . Let 00 digii in the unites place, j/esdigit in=the ten’s place 
then lOy+ « = 6(0 + y)+7 also lO^ + »- 270 IO 0 + 1 / /. 005 ,^^*= 8, 

1 3 . Let A have before^he play 0 Ra. B, y R-s. C, t Ua. I), u Ks. 

and E, w Ha. ; after losing, A had 0 - (y + z + « + tf^) 0 w(suppose)...(l) 
Before losing, B got from A y, then he gave A, w; C, 2y for C bad 
got y ftiDin A and so on after losing, B had 2y - w — 22 - 2 m - 2w 
=sw (suppo.se)...(2); similarly C had 4.2 - 2w - 2 / - 4r?i — 4«r0/)(snpposp) 
...(3); 1) had 8M-4»i-2«-p-8M^ = ^ (suppose).. (4) and E had 
l(jM>-8»i-4w-2/>-y = 32...(5). From B, A got ; from C, 2m; 
fn*m I), 4rn, and from E, Sm then by the question m+OT+2m + 4m 
+ 8//? 0^2 m=:2 ; after losing B got from C, D, E « + b+2w + 4« 
*=32.’. « = 4 similarly p + p+ 2/? = 32 p = 8 tind j^ + g' = 32 ; 

Substituting the values of w, «, p, < 7 , in (5) l 6 tt^ -16 - 16 -15 - 16 =: 32 

= from (4) m«» 11 ; from (3) si *=21, from (2), y**41 and 
from ( 1 ), 0s=81Bs', 


14. Let 00 110 of days required by A, y = no of days required by 
B and ^ 0 no of days required by C then - and ^ are their works in 

y ^ 

. a < 1 . bh.ee 2ada 

one day • + ^l, ■'+-'0 1, — + «1 .*• 0=--. 

^ ao y X‘ t y z a<? + 6e —«6 

15, Let 0=110 of days required by A 

y = .. ... ... ... B 

z » .■ .. ... .. ... 


1 = work,then - = A’s daily work, ^B’s dai^ work and 
'0 V 

*C’s daily work since B and C vrt)rking together can do m times as 


much per day as A 


(1) 






SOLUTIONS. 


.( 2 ) 


1 • XT nil 

and m the same manner-.. 

y o t 

and^s=- + -.(3) from (1) and (2) 

t SB y 

m n \ \ , iM / . ,vi SB fn^r^ A’s time «. .. 

a y y SO y n-i-l d s tvme 

c 

a m + 1 A^s time ^ ?/ n + l B'atime „ i« 4 . 

- From the Ist eqn ♦» 


and 


—-^“7 , —r«—--««vji -"=*=-— T *—* 

t p +1 Vjh time X p + l ^ * time 


1 1 
+ 


to SB W +1 W + l _ 

y 2 n + 1 *^^+1 n + l^p+l wi + l 


m - I 

=»1 -• 




m4“i‘’« + l w + 1 


p+1 p+i 

16. Let «»■ rate of the stream in miles per hour and y« rate of 

l2 

the boat in still water then - — ano of hours required to come down 
the stream dnd this by the question=2 hours (for J of the whole time 


•12 


19 

viz 8 hours was required to come down) ——— »»2 and f*6 

whence jj5a*2, y^i, 17. Let 0 = rate of the e&tide in miles per 
hour and y = rate of the flood tide in miles per hour then since the 
crew can pull at the rate of 6 miles in still water, the time required to 

4 

pass the distance of 4 miles is q-^ Jund the time for passing the 


remaining 8 miles against the flood tide is ^^ ^ 

64 24 ft q 

: 16 or 5 -- or - ea ~— also the rate of the ebbtide =5 of 

b+« 6-y 6+a 6-y ^ 

the flood tij^e .*. wsrjyor 3^1-2y«0 and from 1st eqn 48-8y = 18 

4-30? 3i + 8y=s30 a 10ya»30 y-»3 

A 

18 . Let ar» portion drawn from the Ist vessel end y«* portion 
drawn from the 2nd vessel, then when a portion is drawn, the quantity 
of wine is jar end when y portion is drawn, the quantity of wine is 





sotvnm^. 
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iy •* portions wUl make half the 

tumbler); similarly ; clearing these two eqns of fractions, 

we have 8art3ya6 end 4»**-9y5»6 y and ®*’J, 

\ 

19. Let»aB no of gallons B contained, then | of this was wine 
but the quantity of wine in cask A was 4 of 70 » 40 gallons 4o <f 

=sI2i5 /, j0eB5O /. quantity of wine “f of 50 = 20* 


20 Let n be put for Nogender, y for Jotish, A for Hem, s for 
Surruk,j9 for Preo then,w*»..(2); A=s3(y-«) ..(3) ; 

...(4) and p = §(e+y + A-s)...(5); from (2) and (3), A 
= 3(2n-2A-<) or As6»~6A—3s*-6n-6A-3x|(n t-y + A) = 6ft-6» 

*”2A«12«-12A-3n-3y—3A or l7A = 9»- 8(2«-2A) 

= 9n-6n + 6Aor llA*3«=f .*. Jf»2iJ-/g) =|| « 

“®i(i + if *1' A) ** i? P 4 ^ ** 3 ? Preo gets the highest mark 

and then JoJsh. 


AjCL «V Ul A All J 

_i_1( 

V-2 » + 2 ) 


21. Let rata of A in miles per hour and y=rate of B then 

or 60y-60aras»y..(1) 

60® 4-120 -60y +120=8 a»y — 2® + 2y—4 
or 62®-62y +244=®y.(2) 

Subtracting (1) from (2) 

122(®-y+ 2) = 0 or ®-y+2«0 ««*y-2 

substitute the value of ® in (1) we get 60y - 60^^ +120 = y* - 2j^ 
or y* - 2y = 120 .*. y*-2y +1 = I2l (y-1)* = (ll)* .% y -1 = 11 

•. y = 12. 

22. Let ®»rate in miles per hour of the pulling of the* boat and 

2 


• 10.(1) also 


20 20 

y :s rate in miles of the stream then s-+ 

^ «F+y ®-y ' i»-y 

3 ' 

..(2) from (2) 2® + 2y5s3jp^3y ®*»5y, substitute this in 
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SOLtJttOJ^S. 


il) then *»10 or i- + ?^wlO *% } + 5 -«*l *. 5~6y 

by + 3/ 6y-y 

.-. y«|| ar-5y««f-4} time of gomg 

20 


time of returning*-j^-i6 hoom 
23 Proceed as in ex id. 


2ii. Lot ivs digit in the unit’s place and y that of the ten’s place 

then l0V+aj=»no hy the question - - s4alaOf. =14 

^ ^ * at^y 2 + y-aj 

'Whence aj = B and 


25. Lot a and y - digits in order then lOjj + 2 /=*‘nuinher and 

+ l0ai + y«9a + 8 af + y«8 also + 17y 

.*. 10jr + ysss3+ G8y, whence ® = 7» y = 1, 

26, Let a no of lbs of gold in the mixture of l06 lbs then 106 - ar 

*sno of lbs of silver 106 - ») - 98 so = 70. 


27 Let 4J = no cut off by A 62 -ar^ no left by him. Let y —no 

cut off by B .’. 62-y=Bno left by him then ar + y“»whnle no cutoff 
and 104 - (« + y) -»whole no left, whence 104 - 2(ar + y) = G1 .*. 2{x + y) 
«»40 » + »/=:20, now 52-® + y=5 5o .% »-y = 2 but ar4y=*20 

2® = 22 w * 11 and by subtraction 2y«» 18 /. y=i9. ’t 

28. Letfljssnoof games A won, and y>=no B won .*. yi+®i>-36 

and 3y + 3ar= 108 ; hut 5y-32?=ill6 .* 8y=224 //-28 *. a~8. 

29. Let at-w digit in the unit’s place, then ar+ 6 —digit ip the ten's 
place, then 10(*o +5)+®s»no required ; when the digits arc inverted 
the no=sB35a+w + 6«-liaT + 5 and this hy theque3t»:)n=?||l0(ai + 6) + ®| 
whence « = 2 other digitesai + Si'^- 

SO. Lot digit in the unit's place and y».digit in the tenN place 
then + y and 10//+ » are the numbers then 2(10»+y) =2(l0y+ ») 

^ I 

.4.(1) audflj + y =r2...(2), whence ar«l, y = 8 



SOLttXONS* 



31. Let in the tens pUee, p»>digit in the hundreds place 

then 100y-M0an«n» required I00ar + l0y = l80 + (100^ + 10flr)'‘ (l) 

or 90a-* 90j/s-180 A a^y^2 also (100 x J +a) +136»100y + 10a or 
50y 4* a -e 136 ** lOOy + 10a or 60y-f Qaom i36 also 50» - 6Qy■“100 
59y’“2^6 .* a = 4andyw2 •** no »240. 

32. Let a^no. of yds. t:||pve11ed by A[in 1 min. and y sssame by B 

in 1 min. then no. of min. required by Henry to travel the cdurse 


and 


1740 


ino. of min. rel^uired by Roberts to travel 1740 yds theh by 


*1. 

the question - ^ + f “ ~y 

m0.\ 1760 „ 19256 

y » lly 

j r ^760 19256 B 1740 , 

and from (2) ^ “*rr •’»-“"i 

' ' a lly y * 


(1) and for the same reason + 


so 


.(2) ; from (l) 


1760 1740 


a 


19266 B 

I --A or 

liy y 


y 

1740 


19256 , . , 1J6 . Il6x30 - _ /ix 1760 

--11/ -S^ » ■■ S'" -li— •• *»“ <1) — 

1740 , 1740x11 , _ or > . • T. r . * 

-A = ^ a =852 .. m one hour distance tra- 

y ^ J lU X 30 ^ 


veiled by Henry «>60x352 yds. 


00 X 352 
“T7^ 


miles ^12 miles 


EXPONENTIAL EQUATIONS. 

1. 5^=125=5* a^3. 2 2**^ = 256 = 2® »=s8 

4. ^*^** = 243 = 3® .*. 2aj + 3=»5 2a<a>2 aT«»l 

5. 25*s=*5 or 5®*»5 .*. 2a«“l i»=s| 

6. 45+2*'^i== 24 or (2*)-+2,2^«-24or 2^ + 2 2'=24 

2'’(1+2) =24 A 2'=8—2» a«3 

(2*)^ + 2.2^ = 80 or 2** + 2.2* + l«81 or 2^ + l-.l6 

arl.3 


12 




aovmae^. 


8. a-*(a'+J-'>-a-' <»»+<r'i"=l+-jL also ***‘^’ 






=*i + 
9. + 


ot (ah)* « (ab)* .% « a 2 


a* 6* ’ 0*6' a* 4* 

—^-^=4'+* + 4*=.4*(4 + l)-4*5 .-. 4'^-320 


4**64 =s4* .'. « = 3 

t- 

10. 2=» + {(2*)“'>* -22* + 21S»=2*»(1 + 2’«*) »1bo 16 +1 6 x 2’ ®' 

= 16(1 + 2*®'} .-. 2*'(1 + 2‘®')«.16(1 i2*»').-.2*'»lC-2* 
2a’=>4 « = 2. 

11. 7*■*■^-2401=7® f+? = 4...(l) also 6*^® =1290-6* 

f + J®*4...(2) from (l) and (2) y=»6 






12. 5*^ 2«r«»y substituting 

this in the 2iid eqn. we have a* s= (2a)* = 4a* or a* *4a = 2 
and y*4 

6* , 4* 6* 4* 6* 5i 

13. y=gjaIsoy=jg.., p-^gOr (J)'-fJ or (g)' 

14. (3*)*-(2»)»=s‘'-2*» .•.?'*^|^ = ,”=7orS'-24 = 7...(l) 


adding the 1st given eqn and (1) we have 2,3** 18 .* 3* = 9*3* 
a*2 ^nd again subtracting (I) from the 1st given equation wo 
have 2,2^^*^ 4 2^*2 y=L 

15. 2*2*^«2*^«3' ... 2*+*y*32 = 2« .%a + %J*=5.(1) 

al8o3'.*.9»-^-|^y-^,-S'-‘» .-. 3'-»»-3 .-. »'-2y=l.(2) I 

from 1) and (2) aa3| y »1, 





soiimoNa. 
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16. Multiplying the whole eqn, hy 2^ -1 we hBVe2^.2^+2^-2^ 

-2 = Oor(2- + i)2*=2i + 2-2i(l+2i) 2^=2* .*. i»i .•.« = 2. 

17, V....(1) .*. = a* 

(J*)**-^* (S^).(2) .*. a*-* 

.*. « + y»6...;.. . (3) 

Again :.a^2-\-y :.x-y = 2.. (4) 

i»+y«6.(3) 

JT-y = fc2 . .(4) 

2ajsr8 .*. <»a«4» .% «r + y or44-ys6 .’. y®2. 

18 <»*y, o*»+«=a<«'»+3'.(2) 

.. = or 2ar+3y + l=«3i» + 5 .-. g® 

+ 4y+ 3»-^/?i + 7. .*, 2ar+3y«3m + 4. .'. 2a; + 4y=»4»i+4 .'.y*m 

.*. 2an-3y = 2j^ + 3ws*3Jw + 4. .% 2»s=4.'.»«2. 

10. The left hand side of the eqii. •■6**^ + 25^=S*'*'’+ {(25)^)* 

«5.5'+5»a6't5 + l)=5*.C .-. 5*.C=iaO .-. 5*-25-6».-. ®»2. 


y ng y JM 

20. From (1) and from (2) y«»** .*. «*=»**.•. 

, a)’* w --1 wi .mm 

• • ss- or = or» « =* »s=l- I ana Wc*> w**- 

OF n n vj / ^ n n 


^ . From the 2<f eqn. a? =:3y substitute in the Ist eqn. then 

^ 4)y = 2i3'x2» .*. or •. 6y = 4y+3 


y«i] aiid«ts3y=J 









«rtT,TTTTnn 


t 

« 


23. ^-^®8*'''Un<14096 

9 


:(8*)'«.8*'.*. 


4096^ 


1 




23. 


ga^-i-g or 2»-l«-4« .*. 6«—l •'• » = i 
6ix (;)'=! .-. {|)'-./j-(i* .-. a = 2. 


2”* 2" 
24. =.771^ 


BJP 0 -» 4 r 2*2''*' 

, 77 t =771 4^*777 




2 


i-a» 


-jp* = 1—207 .% 07*=*2fli-l /. »*-2ar'«-l .% «*-2« + l“ 

* 

(07-I)** 0 •*» ®«»1 

I-' 

25. 771**“'. 7»**'^s' = 77i*'*'^' w®**'^'«i77i*' .% 2ar*+««5a7 

2fl7®«'407 •*. 07—2 

26. From(l'3' 3* or .*. » + 2.y«3...(3) ; fror 

(2) 2*'. . 2a7**-3^=*6...(4); multipl; 

(3) by 2 and subtract (4) from it, y-*l and 07 = 1 


RATIO. 


1, 

2 . 

3. 


12 a.. ^ 1 2as. , 
3 Ks. 3 X i6 as. ^ 
Arrange tbe fractions 


.*. ratio = 1 : 4. 

I» J, I order of their magnitudes. 


4. 


p m y 
L XX- 
n y p 


it 

H* 


6. y* 2s 2ao7 — ot* Bsd7(2(i — o:) - «* ^-- 

y —10 

6. Let m be the required quantity then o + 7n.2» + 777 ; a 7 + m 
y + 77i*or ((» + 777){y-hff2) =(6 + m)(flj + »7) or cty4-(a + y)7rt + m*s»6fl 

+ (6 + »)77i + m* or(ry-^a=^(6+ 07-^07-y)j» .*. / 

*0 -i (BU'- y ^ 


7. 


<**.^10* a’‘tO,e a+ 07 

•"T—• > S3 — n -; 

a+fl7 !»* + «* 


I 

< - * if (a +«)* >/« < a' 
<t +47 I 



fiOLUTlOKS. 



4-if «*+2fl»+ #*>■•■<»* + «* if «a <0 but 2ad7>0 .*• the 
first ratio is greater than the 2nd< 

® (»+y)(»*+y') > = •*(a* +y*)* 

if so* +^ + af*j/ + i»i/*» » -< if a3y(»* 4 y®) > «= 

if «y(aj*-'2.ry + y)> «a^0 jf = <0 but being 

positive is >0 »y(»- 3 /)* ^-O or the first ratio is > the 2ud. 

9. Put the Ist ratio in the fractional form and reduce it to its 
lowest/erin. 

]0. LetoioB quantity added then a-k-x ‘ 6 + a : : m : n or n(a-tso) 

=3in(6 + af) or an+ n»sa6m + ffi« (*a-n)a»«*an-6/» 

an - dm 
m- 

in -» 

-- 0*4-6* (a+ 6)* (a + 6) (fi* + 6*) 

{a-b)* 


- a a* , a -/(a -i- a?) , a* 
y *6* 6 V\o-y) 6* 


o 4'fli af 
, * 

o-y’* y 


a 4-07 

-or c»- 4 fy 

a-y 


sxcy4-a;y •. aai-ayw2afy or a(ar-y)=s2»y or 


«-y 
y ""a 


l2a. 




15. 


Proceed as in Ex. 7. 13, Y ^ X 

^ or if (»*+3(*)(«!+y)> 


^ dj' + ffl ;/• -H + y* > - •< aj* - ary* - a7*y 4* y* if 2(x}* + ar*y) 
a- s= ,cO 01 2ary(y* 4-07*) =- = <0 but 2wry(aj* 4-y*) is positive and .*. » 0 
.*« the 1st is the gieatcr. 


ifi. 


Let a:a mean proportion^ then 
% 


a + b 
a-b 


X : 


ar 


a - 6 
o 4 0 


04-6 

a - 6 ® 4'*6 


1 a=l. 



{SOLUTIONS. 



17. ^ of greater inequality and by Ex 39 it can be 

ebevrn that the value will be diminished. 

18. V''x(2y^x©*=Tx|xS = W. 


19. 


a—a (t+fB 2 + ?/ tf+or , i. i . ^ 

-X ^ X —\ = 1 the antecedent and con- 

« + » 2+«/ o-» a + as 


sequent are equal. 

20. Let 4a? and 7a? bo the nos. then 4»+4 ; 7a?+ 4 .•; 2 :,3 3 

(4a? + 4)=2(7»+ 4) or 12a? +12=^ i4a? +8 or 2« = 4 the nos. 

are 8 and 14. 

21. Let 9a? and 11a?be nos. then 94?-6 : ll»-6 3 : 4.*.4(93?-6) 

=s3(lla?-6) or 3Gi»-24*33aj - 18 3a? = C a?a2 .*. nos. are 18 

and 22. 


22. Let 2a? and 3a? be the nos then 2a?+6 : 3a»-3 :: 10 : 11 
/. ll{2a? + 6) = 10(3aj-3) or 22«+6G««30a?-30 •*. 8a; = 9G a?aal2 
nos. are 24 and 36. 


...» .-11 9+« , 9—jc 4(9-a?) v^.- , 

23. »=requiredno. then^ = (9 + a?)5(7 -^r) 

= (7+a?)4(2-a?) or 315 —10a? - Sa?* = 252+ 8ar-4a?* .*. ai^ + lSar^GS 
.*. a?*-t-lBa? + 8l*=8l+63 = 144 .*♦ a? + 9 = 12 2i?=3, 

3« + 2 2rt + 3 6ft* + 15c«+C 

6»* + l3rt + 2 


24. 


2rt + 3 

X-- 

6a + 1 a + 2 


Here the numerator or the 


antecedent of the ratio is greater than the denonainator or the 'conse¬ 
quent of the ratio it is a ratio of greater inequality. 

25. The 3 parts shall be as the nos. 1:3:5 .*• let a?, Sa?^ and 5x 
be the parts then a + 5a? + 5a? = 18, .*• 9a=l8 a?=2 .% nos. are 2, 
6 and 10. < 


20 . 


»•+«*_« (a? + a)(a?^ ~a:(* + «*) 

a 1 a a 


«1 or 


aai + a* 



SOLXmoNS. 



27. > or < if + db^ + a*i + > or < o* + 2a*6* 

a* + 6* a + A 

+ 6* according as a6* + a*6> or •<2a*^*, or as a* + Z>* > or ^2ah 
or as a* — 2ad + £* >> or -< 0 or as (a — b)^ ^ (a - 6)* is 

always positive and /* >0 .*. a* + i* : a^-k-h^ is the greater. 


28. 


* 


29. 


30. 


33. 



34. 




35. 


^G. 

. ar^5 


c a c d e%a 
~d^b''d^b‘* a 



C Cb b 

d c d 


a 

or — 


c 


b^d a+o a 

- 1 0*'7 I- 

b b "‘t d b 
h-^d a + c o 


Again 


Let 4ar and 5u be the nos. then 5a - 4 j^ : (6a? * - (4«)* :: 1 : IS 
or 1 ; 5a?4*40? ;: 1 18 or 9a? =18 .’.a?"'2.*. nos arc 8 i?nd 10. 


Let 5a? and 7a? bo the nos then So?4* 7a?: 25a:* 4*49a?® :; B : 37 
or l2fl? ; 74«* :• 3 .* 37 or 37 x 12a?*3 x 74a?* or 37 x4»»74a? 
a»2 .’. 10 and 14 are the nos. 

Let 3a? and 4a? be the nos then 3a.’ + 4a? : (4a?)*— (3a?)* :: 1 : S 
or 4 : 4a? — So?1 . 3 or a?=®3 nos. are 9 and 12 
a? : 3 :. 3* : a;* or a* =3* '• a = 3 


6-a? : 12-07 C* .• 12* or 344(6 - a) =36(12-a?) or 
8G4 - 144a? w432-3Ga? 108a?s=s432 *• a?»»4 

Let each of the ratios he equal to m then w^m(a - 6), 
^ssm(b-cjy z~m(c — a) nr+y + z = m(a-b)‘i’m(b-c) 
+ — - Z>4-5-o4-c-a)*»wxD = 0 


a* -?/® 


or* + 


Xr 


a? 4*j?/ 


(a?* +ff)^ a?*-a?y+y* (a?- 3 /)(a?* 4-a'^4-y*) 

^ __ {a?8 4-‘V*)(.»’-y) _ 

" (07*'+ y') (a?* - ary + y^)(af- y) (a?* 4- a?y 4* y *) 

(® + ?/)(a?* ^V+V^)(x_- y)(a»* 4-fry 4-^(a?4^) ^(5*4>y)* 

(«* 4-y*)(a?* -a?y 4-y*)(a?- y}(a?* 4-yy 4-?/*) a?* 4-y* 

Let 0? and y he the nos 3icn a?4*^=7 and .r-yss=3 2a?«"10 

I . o 6 4" ^*2 6 -4, . 

and 2?/ = 4 y-% :f = V = J. 



SOLUTIONS. 


a* c* e* go* re* , , 0 e e ^ . 

6* ci* /* qd^ rf* t a f ^ 

9ipb*al*,go* ts qd*x*,re* »r/*at* .'. pa* + y<?* + rt» =j9i*4^ + gd*x* + r/*iB* 

- (d6« 4 . ud‘ 4 .. «» +9‘’'_±''£! . ydf ■'*- 

^ " p//+ 5 (p ■■ jj 6>-r g«(^ + r/* 

by a process similar to this, the truth of other two parts of this 
question can be shewn. 

38. Let each of the ratios be ««a) then a^sbai, e^dts^ e«*/v 


a + o + c = iar +</»+/« = (i + ci+y)» .*. x 


fif +c + « 
t-ird-rf 


39. Let the ratio be and let a new ratio be formed by adding 

0 

m to both terms of the original ratio ; then + 

>" or -< a (6 +•») or as 6 ® > or c ax or as i *► or < o. 

40. Let the ratio be ?, and let a new ratio be formed by taking xe 

from both terms of the original ratio; then or ^ if 

^ or < 0(6 — or if 6 ® or < ax or as 6 >- or -< a. 

41 . P «rr) r_=eacU of the ratio, 

}) 1)1 - nj 7 H{p - <7) -j^m - pn - mp + mq 

av-tnf, , rib-p) p{o-r) 7 {b - p)--p{o-r) 

or--= each of the ratios ; -- 7 ;— 

mg - itjj r{_p - g) p{i’ - *) ri^J - g ) -psT “ *) 

. - , . bt’-pc t r, ii 4 * • w((*-r) 

neach of the ratios or-- =each of Ihc ratios again —-- 

ps-gr m[r - «) 

as each of the ratios —^=«each of 

r{m * n) m( r-^s)- r\m - n) ur - me 

the ratios j’lastly as it has been proved in Ex. 37 that 

the sum of all the antecedents ., . 

7 ,— - --oalhofthe ratios 

the sum of all the consequents ' 

r — l) «,eacK of tbh ratioa. 





i2f. Let tornna of eeera of the ifttstare that vrill be drawn from the 
cask A then 17 of seers of the mixture that will be drawn from 

(he ca?k B, now when one seer of the mixture is drawn from A, J seer 
would be water, and from B • seer Would be water *. ^* + 1(17 -«) 
*■7 whence ar=*7 and l7— 


Sz. 27< 


PROrORTIONS. 


, Hx24 

I — 3 32 . 

12 

2. Bars 12 X 6(v product of the extremes ss product of the meane)‘ 
12 y 6 


*. ar n 


8 


= 9 


8. ar*a*3 x27»9* .*» ar«9. 


4. a* =4x36 = 12* w-l2. 

6. (ar + 4)(« +6) =» (or-h2)(a; +6) Product of the extremes = product 
-of the means a?* + 9w + 2o*ar* + lOw + 16 /. ar««4. 

6. (4arr4)(2ar + 6) = + 7) fiomj»rhich ^r = 3., 

7. 63 «* +ar + l)(j(?-l)«G2(ar + I)(aj*-ar+l)or^j-~ or 

a;»-»-1^63 ^ 6:i + 62 

a»-l 62 ’‘i "“63-62 


'125 (9=^5 


8. Divide the 1st eqn, by the 2nd then **~or ~ (alterneado) 

(a) 32 : ar :* 4 ; 1 .% 4ars»32 ar = 8 

# 

(b) Let m be the 4th proportional then 2a; : Bor:: 8ar: r» 

24ar* 


2aiaj=«»24a(* in = 


2ar 


= 12 » 


(o) Let 0 = mean proportional then 3 : m :: a : 27 # 

.*? ar**sttlae9* ®*9 

^ Let m ««mean proportional then - ~: m t: m : ^ * 7 ' 4" ^ 

JD-y 


(m+vy 


• iw • .V / ^ fli + y 

«*»- :r~ or ^ 







totutxomi. 



lO. 0 :: 6 : d (alterntndo) /. e i e :i h'¥d d (eomponend 

„ .. 

12 . 


jw-taor a* <f*W*«* «*+o* 

t u tr 


tf* 4* e* a* a* + c* 




13. r- v-r • TrL«=-r~/ g~' (componcndo) 


m c» m <? ma m(* ma+nS me + nd 
n 6^n ' d n 6 **' «</ 

w-j + w6 __ TO( ?*Had 

6 i 


or 


14. 


c d 

tf —6 : d (alterneodo) *. a : -“s=ft: — 
' 'mm 

t c 1 . » 

—: o=soac 6 
v> 


15. Square the terms of the proportion and then apply eomi 
nenjo and dii'ideiido. 


ah ma mh ma-^nc^ mh^nd, « j v 

16. - -—ss——(coinpon ndo) 


c d “ na nd ' 

Wrt+Wff no 


nc 


luh-tnd nd 


( alterncndo ) — - Similarly ^ 


wa + nc pa-¥qG win+nr m6 + «<i . . 

—^^3 or — «-r- 3 (alternendo) 

jw^-t-na pb-^qd pa^tqc po^qa ^ 


17. 


18. 


o 6 ^ 6 (» + jwi 7_6 + md 

c d * tno’^inxi'* a b 

o + fwe <* / 1. ;j . 

a 0 . ma me _ tna-^b mc + d ma + 6 b 


‘S“5" 6 “-rf*’ 




. h d 
,, I l a. ..g -3 also 
mokd a a o 


mb md mh + a md-Vo mbiira a b ma + h 
a 4 o e ma*hc a d mc^td md^a' 


+ & wo + d , _» ^ 

«a —j— (alternendo). 
mb^0, md-^Q ^ 



gOtCTZONS. 



19. Let then a=»iar, *. a + + .•. # 

0 d 


a-¥c 

'l\d' 


c ff+o e + rf tf + <? + 6 + rf- j . 

“ ai ■ “ (coniponendo). 




20. j=j‘ (componendo) a«a —(divldendo) 

(trfcft /a^b\* ad/ ah. a h h h 

■••T-"—•••(^Td) •■• c-d-d^'S 


ad d*\ 
“Sd^d?; 


a d a + <» d + J a + e a aa^e 

21. otT—: = :;orr«r —j 

c a c a o^U d QQ-td 


<*<*/- a e\ 

=ddy’"rd) 


or 


«fa + f»^ r* aCa + r) d(d + <?) 


or 


d(d d) d^ 


ah n* 

-r 


d* 

d» 


b d c d c* tt* 
i(c»+<?»).»® or a**-r—»or-«i,; 7 ^—rr 

aca+dc + rf- + j* 

2*- 6=d ■■•<.-4”r-d (“''"'p®""''^") •• 


a + d + f+rt a-^b^c^d 


(componendo) .% (a4*d+o + «?j(a-d—e 


'a + b^o-da^b-c^d 
+ rf)«(a + d-c ^d)(a^b + e-*d). 

• a 4 7 oj 7v 7r 7m 7® + 9y 7i/ + 9t , , 

25- P = ; ••• 9 y “9 i “ Vy“IT, ••• 7i“9" -ypr?; (®»<npo«n<t» 

anddivWendo) " ^^9j=7*Zg^ (alternendo). 

26. (y+ ?)* = +2ye + e*®a:« + 2y« + jr*(for y*—war)e«(ar + 2y +1) 
. (y + ^)* a’ + 2y+e » + 2y + * 

.. —.n . ..I.. —r ■■ . . SB -^ ttTf* 

* ^ 01®* 

27. The right hand side expression — (at'*’+**'^/ — (y’^)’ 
+2(dr)‘»’ ■!-»«’ -p«-i»W +*2(y*)‘»+eW - y« » »«+y*i’+»». 



IDO 




»»***(»"* + z~*) - y* es ** + IB* - ^ ; Again y* s=®z ,% ~ ~ or y"* 

y aJ2 

•i »"*.% y~*(dj + y ih a) » y*"* la + ^) + -y = (» + ?)+ y*“' ■» 

+ also y*«a*a^ a or .-, y”*(a*+y* 

+ i*; «*y"*(«* + a*) + y”* =» a“’*a“*l«* + a*) $ y"* + a“* + y^"* ; lastly 

y^saxz \ y-essx«z^ •*.-v =s- ^--or v""**.*. y“^«(a£+i» + a#) 

*' yc ajc^tf *' ■ > u » 

,wij/“'2c(^e+2c)-|.y"*c • 2,’c ®»a”<5a"'«{afi+2«j+y“« *»2~«+»“•» +y"^®. 

29. (®* + y®)(y* + a®) =y* + -c^y* +y*a* + = y* + a^y* + y*a* + y* 

( V y*« aa)« a* / + 2y * + y* a* (a* + 2y* + a*}«?» y* («* + + a*) 

»*y*(a? + a)® = ;!ry + ya)*. 


iS a »M 


30. -*- 


p as m » p mas pt 

y M»' n y » tt> ^ ny qw 

31. -"=? and”=2the.,’i?-i-’. 
y u> w jp i»y 


32. 

34. 


tt’V yz as z 

-ssp' or-=-, 
yy (j p 

as z r trzrrrr^as^ 

_aa_ sa - •/ " *»-■■ .%-X -«=-X-= 3 -=:-, 

y w s w a w a s s a^ y* 


T L z r ^ xi- j 

35. Let =- t»-=?!».%.- as—s=-—a «i* then proceed as m 

y w a y^ to^ a^ ‘ 


37. 

again 


Ex. 83 p. llO. 

r a?+r 

_ ,. 

y ■* y + tf 


m r ca+r , a wa a-ma + r , 

-sst-/. ——sc:each ratio**--=» ■ -== each ratio : 


tv mw y - mw -i s 

m 

Pin nv nm + rrr . . z nz m.v + qr--nz 

--- m each ratio — — •---- 


Pty my-^Qs 


IV nw 7«y + ya - uw 


, 4»-wja + r mx-^gr — nz at 

ps each ratio .*. -»=-a ~. 

y - mw + a my + ga -^nw y 


m* a 


38. ^ - j but from the 2ad proportion ^ .-. 4-;^^ 
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l)y cross multiplication or* — *■ + iff* .% or* - 

«r r*(a-- i) niah{a^h). 

\</ g / Cjj flfg 

40, Equate tlie proclucta of the extreinps and ineanf«, then Baa 

+ 12^j?++ 15 ^2«8jpjf+106-c + 12a^ + l5iy ov ot ba 

a X 

f»ay or -w — 

^ 0 n 

40* Equate the products of the extremes and means, then 8(j» 
+ liiar + Ittfl;/+ + = 8oar+I0b» +12flr^+ 15i>^ ov 2bx^2ai/ ov ba 

.. <* ® 

= tfV or 7 :s 

41. Let at and y be the extreme numbers then-/(a;//)—middle 
number then a»+y «*20, ^/‘(jpy) = 8 .*• a* + 2aiy + y* = 400. 

4af?/ =»256 

, ar* - 2a'y+ y*‘« 144 

.% a? - y »12 and a? + y = 20 couihiiiing the 2 eqns we have a 
— 4,y=» Is and */ (ary) = 8. 

a: z a y » u x^mt y ^ muf^. . a-m.z 

y w 2 w ntz mw mz vtw y—mw 


wz , . z /aJ-w^V «* , a?* .V* 

=r-- (alterncndo) *= ,•.! -) also - ; **—; - _— 

w \if-?ntc/ z" *■ 


mn 


y^ + .r^ 4 z^ 


iv‘ 


44. 




tv^ 


w* 


/x-iuz's^ a;® 4-1* 
\y ~ mw) y*i4i»** 


c (a -t e + c + a 2'rtr + £») 


6+w+e-6 

a 


- - - sas2 .’• £?—2a ; substitute this in the 

a -tc* 


3rd then —s=3*or a-la —or 3a-2i«*0 V- 

2a6 ** e 

i^«s J /, a, ^ and f are us 2, 3 anJ 4. 

» ar a V a»-ar y-ea ar-* * » (at-r)-fv-<a) 

40. -as - — ear — or- s*'-or ---—- . .-.——— > 

y w 2 w z w y*-w V) y a-St 
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S0WTI03TS 


a — (convertendo) .*. ar - * - (y ^ w) »--- A gam .% - • ~ 

® + y t^w /» + v y , , , faf + y)-(z+w) y-w 

y w z-tw to j? + y y 


(convertendo) (jD+y)- i' + w^) 


(a» + y (y- m^) 


46. From the method followed in Ex uG * ^, =• 

r* -t w* zie ay 

zw aty zw 

6xy tizw ^')cav(w’¥v) - 

- -;• =e-- - or 1 — —- . ~ , ' ' - “ y S JL •“ 

m^-ary + y' z^^uo-ta^ (a + ^jia -Jy + y^) 


+ 5r*v+5rv* 6r*«> + 5r?(7* 

- -or 1-.—r-^—i-rr—*— 

(z + --fit'-ra*+y* «• + «>• 


«• - 5j*y - f* r V* +y* z* - r)z* w- hr^r* + ir* 


a + w /I 1\ Ji+?p y + z » + w> y + z ar-fw-y-t 


«)- 


sew yz ye yz 


a* + xw- vy - icz yz - cry - xz {x — y) ' w ~ z) 

~ xyz ~ aya wyz 

mv mz ^ mv^ny ViZ ' nir ^ wx^vy iny _y 
ity nw ** ny h>v mz i nw nw w 

f 

qy">±io " yy (iW ’* pz^i^tv yw v 

mx * ny px ^ (jy • 

^ ' iiLz-ntu pz^tjiu 

a* z* a^-^y* z* , v . y* 

,v-as— - (dividend©) .*. -r-** —r 

y* w* y* a/* ' z* — ta* w* 

<»* y* ,ac* —2* y*-tf>* ** 



aoumoRS. 
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4 


«r* ~ g * g* - w* ^ **’*-^1. (■»* ~ ^')(**-* *^*) ** 

'* y*-w* eo*y*^ «»'* ’ (J/* — -j/*) 3^ 

w{x+ y+<?+'«»)*»»* -f a?y+afg+ irM>=:»’ + »y+a?g+yg 
(for ww^yz) =»{it + 3/) +gtJD + 2/) =(« + g)(fl; + y), 

r* »*+V* g*-ftt^* a* + V* ?/* V JJ a*// rt*+V* g*+w» 

60, -•— « - ,-Ot *---sa-X ^ *.-e»-— 

to* t* -ir W* W Z 210 xy ZUi 


flj* + ?/* — irw g* - zw ai* + >/* - nt i"* 

or-:»—;— - oi-- * 

ay zw g*—gw+</* zto z*‘ 


® + T/ g + ?/> ia^v T + rr\* 


) 


- 


51. By componendo —' as - - *. 1 --- 

^ y w \ y 10 

i 1 * _ 4(aT-h?/ Vg +w ) 

~ -i 




.’. i{a-¥y){z 


V y 

+ f/ g + 1/j I» 


yw 


w 


52 


, /xf . w 1 1 // lie 

ad^hc .\ e*» ..mazsibc .,- again =—.-, 

t/ ’ <///<* 6c* J/t n6 be n 


,, 1 1 6 , 1 1 1 a. 1 117 1 

Also «■, •-and ~ . = - — •. + ,+ + 

joe 6c qd ait q ba q nia no po qa bo 


c a b c d ) 

i + +-+ } 

I q p n VI } 


53 




^ \ ^ ss each of the ratios. 


aa by cz aa-t 0yz 


54 We have to shew that 


m 


«* a* + g* + m* 03*,^* 

'• —r •’• "" I-^ also » 

A j/-* la* y -frUf^ »* y* y* 


®* 4- g* + fat-¥m»-k‘mx\ a z 
\y«> + ®zc + ny/ ’y io 
a a V ff xz 
V 1~*V ^^yw 


Birailarly %-.':i%nd also =’"-"* 

•• -fi* > w» ani 


mg 


fnit 


,rg wig mir wg + wig-t-mg* 


I w. 


ny yva nw uy yw + nw + ny 


‘each 


fraction s 



CP* + g* -f m* rg + w?g + ma 

— —y—„-y '" .- BS—■'■ ■ " ■ 

y* +ur ’^•n* ywt tiw-^ny 
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«C^t7TDOK3. 


65. - «•- (alternendo) .*. /comp & div*), also^ 

f/j »' ' K -ffi y-n ^ ‘ wi* 

y* »*+T7i* v*+7i*, « . aj + w fl9*+m* + + 

«* va* - Ui^ y* ^ ^ «- w - w** . y ^ 2/ " ” 


56. 

® JI , 

01* 

T • 

m n 

tn* 



m . 

«3 — . 1 

px* 



qmn 

pur 



m m m n vin 


manner 


/.r* + .tr?/+/V* ®* , yjflj*+r/Tty t/}/* «^a>y 4* /. (/*» 

7/«* 4- -t- wr ** 


713} nn wa? 7i3f wy 
67. «j?« my :. the left hand expreasion * "jp"' 2 y ^ ^ ~ 


ay 


my X m y X 
3 w 4 3 4 

w « w + 7/t V + n /r + 7TO m rnxla+m) xm* ts^ 
“ ’ " n*n^[yi^n) 2 /* 


m 7/ 


m 


a 


^ ^X ^~~J ’ \yi-w / ” 12/+ ^<)* «2/(2/ + ») 

69, ij i X ::n: m (Invertcndc) .*. y + a : y - « :: « + r« : n-w or y + « : 

?/ + a» « + 7/« 7 - ® « - m 

. + iii.';j/-a :n-iB (altcrncmlo) — .' — ”' 


60. 


6 + (<i + <*“ 6) 

(« + bt 1- 4 c-a) 


each ratio or ; 


/«« flji/ 7nn 
+ 0 tf+ 6 + 0 


26 TO 2c» -r 6 + 2o 


. (flt+ 64 (?) -(a+r) , h U -nfJn ^ 

(2t4 + 6-r2c?) - (26+ (♦) 2arc-b a & o 

nil «i ^ (« + (')+ 5 264/4 36 - 

.% 2a + c-6a»a5 + 6 or a + c='26 .•.--"-■ rri ^ r,—j ® 

a-to 2/( + (7) + 6 46 T6 UO 

.% 56»3(r4^6 or 26 = 3(1 .•. 3=J; njiain v (»~S6 ('• 2a = ^l> 

... ... .j^^.encliraao-l .-. 154-44 

2a^bf2c fb-^b'ttc J6 + 6f2c ‘ 


+ 36 + 6e Of s 6(? .% 4^**3c *. -**{. * 


I', s "r 

••s 





gOLUTIOSrS. 


m ' 


0* 

fl(?e a** 


• 0*“ 

o*e"e" ^ rt*** - 


6» ” 

bdf " 




a" 

‘£?**<* V 


+ f* 0 " 


V* «»* 


also 

ft* — 

+/***ft« 


/ -ft** 




o*c^e* 

+«*)» 

a*c*e* 


“ Vft* - 

'^Jv 


- (/,«- d* +/•)• 

" ft*^*/*’ 


62* Let at and y be the extreme terms tlum at : mean tertn .• mean 
term : y \ mean term =r ^-{ory ) then x + V^.cy -i- y «14, jd® -tr try y* «»84 
divid’^ig 2 nd eqn by the 1 st we have aj-VM»y + 3 /«»C subtract this from 
the first then 2>/‘(.»y}«8 .*. 4aty*»51 3ajy = 18, subtract this from the 
2 nd, then ®* — 2 »y +y* — 36 «r- ya «6 and from the 1 st eqn » + y 

» J4 -'/a7?/ = 11-4=»10 *. 2aj=*16 x = S \^{xy)-i. 


63. <7 rr - 26 + (7)=*a* - 2fr/>+ a<?sa‘a*+ 6®--=(a—5)*. Similarly 

the olhei case can be shewn. 

64». + e® »a* + 2t* + c* - 6® = a® f 2ac + c® — =((» + e)* — 6* 


= a-h c + b){a + c - b) 


a + b-t c 
a f c - £»’ 


a + b + 0 1 (rt + 6 + f)* 

rt® + 6® + c* a-i-c-’ b * a® + 6* + (‘® 


65. 


a Aa*’ 
c ~ Aac 



6® »• iac). 


CG •= I — ( conip, & diM ) 
* ar 11 - ; ^ 


18 
4 ' 


9 

*2 


67 Let 2» and daj be the nos, then their suni-tSar and product 
^Cj;® .% Gar : Caj* . 5 ; 12 aj = 2 .% required nos. ore 4 and G. 

G 8 . 


a + 5 b+c , , 

b ‘^,c 


also from the 2nd proportion 


ft + e o + r/ . * v_ ft o + ft ft + <•* 

iw ( * 1 '-t o'" c* ** O-rt’ c-r 0^* 


69. 


a + e a + V<»ft yofVo + s/ft) v''‘« m , *. + e 

//-. .*1 r /-A - TT/-7-.. . //T = duplicate of . . 


A 4- r» 6 + ■%/ nft "J h(‘sfu s/ ft 


ft + c 
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SOLUTIONS. 


70. Let »=»one part then « - ar is the other part 

0 » - 0 :: n : 1 

so^n^^nw (« + l)0®n* .% 0 = 


fr 


«+r 


71. Let 0- required no, then 0 + I : 0 + 3 ; ; 2 : 7 7(0 + 1) 

*•2(0+3) 0“ “I* 

72. Let a, b, o and d be the 4 nos which are proportional then 

c b h d a h c d a c 

d ^ ^ b d c h b c d b t b 


a 


e is a mean proportional between a and &. 

a e a h a —e b-'O a^e e c 
b g e g c g b-g g d 

ace, ^ Jic re 
b d" g ' mb nd rg mb'tnd-i-rg 
pa -^(jc -i- h a 
pb^qd-¥ \g ”6* 


73. 

74. 


ma + no + re ma a . 

4 Similarly 


75 ,' ‘I 


a* - c* — <7* , ff* - 6* ?>* . « r 

‘ "iF* yn6 ^ 


a-^mb c-^md a-k-mh mh b ^ /a + mb\ 
mb ”* fnd *' c-fmd irul^d ‘ \c±7nd/ ""d** 

76. Product of the ex treme.SM-product of the means. 


(» + m6\* 6* 


(0* + + d *)»{ab + et7)* whence ad - 


6 /f- 


77. 


a fi a a h c a* a 

b b b h V d d 


78. np^mq the left hand expression 


mq 

w —«-^+ ^—2^ + 5^. 


79. By the equation and .by cross multiplication 
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+2a5e + ae**» a^h + 2abe + Jc* •. ah* - a*b abc* - ac* 


or ai(6-a) *-a) *. aissc?* or 


a (* 

csr ^ a 

U C> 


80. 


or m X 

- »-—or 
j/* w w 


y* ^ a* + /;* m -f w ^ jj* + ?/* y* 




» 


r 




/»+?i 


» 971 


also 


iP* m* , + y* OT® + 7t* x^ T v* jp* 


»r 


3^* 


7/* 


or 


m* + «* 77i* 


07*-fy* aj* + 9y* o® 
m + « fn*-t n* ^ itb* 


Ti, V .. Slim of <ill the intpfP(U*nt9 
81. Each ratio » - . . , 

sum ol ail the coii>»equei»ts 

7a - 6 V+7v-6r + 7^--6r j* + 9/ + 7 , 

= Q*-r—r -> — now it the question were 

8a'-t-9o i-b6 t‘yc + 86**t’9o 17(^4/i + e) ^ 


9517 + 50?/ — 110.? 


it IS evidont that the 


, . - a + y + r 

put III the form —r— .... 

, l/(a + 6 + <?) i72a + d3/6 + 2<i9<? 

light hand side of the equation uould be equal to the 9um of ditreiciit 

. , - . - w(7a-Cy) 91(77/79(7?-6flr) 

multiples of the given ratios ; let ^ 7 ^,= -n~ 

then mijx - 6 y) + n(7y- 6 *) +p(7? - (Ja) =® 9 >p + 5l)y - IK)?, equate the 
coefiicicnta of r, y and x from both sides . Tin - 6p«05, *- Gw + 7 » 9 «» 60 » 
7 »-Cn«»-U 0 whence m-=l 7 , U“73< yi = I each of the given 

l7(7jp-ry)_2 V7?/- 6g)_4(7g - 6a) 

17(8tf+ 9^}“2dv86 1 ) "4(8^ya) 

l?(7ai - 6 v) + 2 3(7v - G^H- 4(7? - 611 qSr+.W)/- 11n» 

‘ 17(8« + 94) +• 23(84 + 9(?)J + .1 (Sc + 9 j) ■* 172« + a3 / (. 19<? 

« + 7y + ? __ 05a^59y-ll0g 

ITleM- 6 +c) “ 172« + 3376 + 239o) 


ratios = 


• • 


82 Each of the given ratios = 


sum of all the anteeed*’nts 
sum of all the couscqiuiits 



108 


SOLUTIONS* 




» +v + * 
o + 6 + c 


also as wo do not know yet what nniltiples of 


the ratios have been taken, let u<; assume 


w^3p + 3(/- f) 

m{bfi + /> - o) 


/M3v + 3sr“jj) 
"^pibb^c-a) 


each of the ^iven ratios 


+ -v) 

n{bcr(t-*b) 


«/(3af ^ 3v - e> + w( 32 + 3r- ii) + w(5y At - s») 
** m{t)a + - c) H- «(5<?++ c- r») 


w(3af + ~ t) 


+ «(3r+3ar-'y'+jo(3;y + 3r'^flf)=:r>p+r)v + l4r equating tTio 
coefficients of ar,;/ and er we have m = 1,7/c«2, p = 3 proceeding as 
in the previous example we will arrive at the required result. 


83. Subtract the 2nd eqn from 1st we have x -y»i2(v- rl-s»?y-2r 
32 = 3?/ 2 = 1 /.; again subtract the 3r(l eqn from 2nd then 35-2 

»*2(2-«)=»2 - *. o/wr .‘.aj = V**^ 


84. 


Snn» « f all the mimera tors 
iSum ot all the denominators 


-each given fraction 


» + ?/ + ? 

’* 3 (»« + « + />} 


each fraction ; hence we infer that wc have to shew 


a? + y +2 7(® + 2y + 32) o , ,, , 

„ - - K - nt, /» • ^he 2nd side of this eqn must be form- 
a(»i + 7i+/^) 41w + 38»-t‘47p ^ 

ed by taking the sum of certain nmliiples of the numerators for tho 

numerator and the sum of the same multiples of the denomiiiajtors for 

a{2ai-y) b2y-x) c{2x’-x'\ 


the denominator, let us assume 


+ n) h{2n -ip) c*(2 /j + m) 


a(2a! - y) + h\2y - 2 ) + 0(22 - a)«?(» + 2//+ Az)^lss + i4y +* 2 I 2 
equating tkc coefficients of «, y and x from both si^es wo have 2(» - 0 
st7, 26-rt»14 and 2c-isa21 *. 4^-^25 = 42 and 2ft-a = 14 adding 
these we have 4f?-fl*66 or 8iJ-2tf=112 and2fl[ —c»»7 7ea»llD 
.% <? = 17but 2rt-c = 7 2asf»7+c=24 »% o«12and ftwlS. 


85* By cross multiplication w + woiy - 2 - ayz ®a>-y + a?itf 2 -wyz 


SOLUTIONS. 


109 


y :. (y-^)(l+««') = (a;.-«/) 

, , w-w 1 -*• 

<1 + V*) 


80. 

Proceed 

as in Kx. 81. 




87. 


e* 

a* + 6* + c?* 

a*+6* 

6* 

i b 

// 


’’ 1* “ ’ 



‘1' d ~ 

6 

(i'\ 

. ab 





(lor “' 7 '=» 

</ c > 

f'^cd 

’• ab'^~^'cd~ 

a6 

“ 

cd 


■¥ - ii3>h ab , ah ah -t a(^ - 6c’ , , ^ j » ^ 

,, ,» .also - ,—, (in the numerator oa —6c »0 

0 a ’■ aa ed cu cd - ud -t- be 

ad = 6c’ and so in the deuominaLor) .*. 


ah +ad— be 
ed — aJ i be 


, then use alternendo. 


a a - e ^ a- o r a-‘V ~ e e a . ma _ no 

b ^ h - d 0 - d 1 h * d -d '~ ~f " h mb nd 

wa^ve ma e pc ma^nv^pe . 

•■* mb-^nd " vib" b ^ f ""pf ''mb--nd-pf * 

,, pp r a a-e-o ma-nc—pp a 

the rat.o. = 

a c e ^ a v^c ‘de + 'Jfi 

b d J V 6 d -dJl \^6 + + */f V 6 


f p 

/'/^/ +Vc + Vi^v* a- . a» a <’ e aoe 
■'■ (v6'-, V(/wy) " . J i‘ “ 6 rf “ bdf 

3 la 1^*13 La 

o- ~ (aoe)^ c'^ — (flrp)**+e" 

‘ (W/)^ '’i-‘-(6rf/)i /'"b^'- {brlfj^/i 

fk a 
c- a - 
a *“■ y 
/- 6'^ 


Vr’ + Vi^V" rt- 

v./wy) " “e-" 


a^ a 0 e aee 
b^^b^d ^ / “ *<(/■ 



no 


SOLUTIONS. 


nf\ u (I n u (t * »*- 0 

JOf —7—" = ““"-'j *•-. na — J ss aJftO — f — 

0 a ct a u c o 


b 


£j*(cr-<f) a^d a^ad a, he . , » . o 

•■• (a-if = I^b =... le -c. 4.. ( = c • 

a c m ^ m* a* + <7* + m* a* 

IT “ ^ ^ *’■ 

(Jf^ 

.*.a* + <?* + m* = ^2 (^* + ^* + ?«*)•** (<** + c* + m*){h^ +<? + n*j 

(4» + rf* + B»)*= |p 4* + ^^. rf»+A'n»l* 

as((t6 + ct? +ww)*. The first part of the question maybe deduced 
from the 2nd by putting >fa for at, for ft, >Ac for e &c. then 
(a + e + wj(6 + d + n) (aft) + (o^/) +y(»in))* or 

V^{a + o + m) {bi-d + rt)^^ab ■¥ sf cd -^rsf mn . 

92. ±££l = each of the gi^n ratios 

=a>+y + r .-. + y+ * or»+y + j=2-(l) 

... fflilL = 2 .-. - “ ^ +1 - 2 +1 =. 3 or“” 1/'?^ = 3 

CZ cz C 2 

«. M , ax + ly + c-z „ ,fifj? + fty+£’r „ 

Similarly -, *-- 3 and- - — =3 

by tim ^ 

aiT + ftv+fr a.r + ft7/ + ^^» ax-¥hy-{-ez . 

------ .. -orez—by-ax 

or fty cfx 

« 

• ajr»~- and «=~~ : substitute these values in (1) then 

hy bv ^ 9.00 hy b ^ac 

.^ 4 .y+^ as ,, y aft + ue + fto ’*^* a •" a*a^+ oo + fto 

2fto enli ^ * 2gg __ 9ac 

”” ah ^aa r be o ““ o* ah -*■ oe t tc aft +«<? + fto* 



BOLtJTIOirS. 


in* 


93. Let iv = the time the clock pointed to ; then 
» : w + 61:: 29 : 105 j 
ar-P0][ : as :: 105 : 29 
6^ : X 70 : ij9 (diridenclo) 

.*• flr-2 hrs. 25 tnin. ; true time*=6 lira. 20 rnin. 
+ 2 hr-a. 2^ min. = 8 hrs. 45 min. 


94. Let jf?speed of the .slow tr.iin in miles per hour =» 

rate of the same in miles per second then in 2 seconds on the 1st supposi¬ 


tion this train passes over 


2ir 

hCTxOO 


and the other 


2x24 
()(> x'gO 


2x24 
(jU a 00 Go X Go 


s= length of the quicker tram which pa.sses before the observers eye. 
Again on the 2nd supposition SOtj^oViiO “HoxiUj) - of the quicker 

train *. 30 “ 7rr>^Aij) = oox'm + aVxVo '• 30{2t-i»)=2(® + 24) 

2(2l +24) 

.% aj=21 and the length of the quicker train = x (30 ^ 
aniile = 5jHO ft =1,32 ft. 

05. Let2p= distance from A to R ; 3ai-*» distinco from C to 

D and ^+‘i'^ = ‘2jj)-e3 B 0; B 0 = sar and (2»+ .3 jj + =34 

*. ai-G A Bs= 1*2, B C = 4 and C 1)<=18. 

96. Let » = rate of A in miles per hour and j/^rate of B in miles 
per hour, then vilien both were piocccding in the same direction their 
rate of approocn was,r-7/ inile.s m an hour and when B turned his 
course and was nuniiig in tin* opposite direction, the rate of approach 
was Jtt+y iwiles in an hour and by the question aj + yac3(ji? - i>) or 4y 

^ a 2 

y 1 

97. J.ct 07 — no of miles A traveled .*• 37—IS.." no B travelled 

knd »-18* or; .* 15 2 : no of haurs A travelled «g --- * - also x: 

* 4(41^18) 



112 


SOLUTIOTifS. 


a- 18 :: 28 : no of Lours B travelled /. 

0 0 


630 


.*.0 = 72. 


4(0- 18) 

98. Let 0 a no of Hs. that each yd cost then length in yds of 
the least and ^ * length of the longest also ^ +10 + lO ; 6 :6 

X ® 0 

•*» 6(^ + 10 ) =r5(^^ +10) whence 0 *=| Ks. i»4 as. 


ZSx. 28. IDIilXTmiilS. 

1 . The left hand expression = o*®* + 6 *®* + = (a*®* 

+ 2 ahxy + - 2 abxy «{aa + byf + (i® - ay)*. 

2. 0* + 2 jcy + +y* + ^ya + z* i- 0* + 'ixz + »* =» (0^ + y^ -t «’ + 2 xy 

+ 20 Z + 2 // 2 ) + 0* + ?/* + -2* = (0 + y + 2)^ + 0* + 7/* + 2*. 

3 . The left hand expression r {1 - y* - 2* + y^2*} -Ijy {1 - 2* - 0* 

+ 0 *>} + 2 {i - 0* - y' + 0 ®y*} - 4 .ry 2 ~ 0 - 0 y* - 02* + 0 y*«* +y - 

- 0*y + 0*y2^ +2-0*2 - y*2 + 0®y*2 - 40y2 = (0 + y + 2 - 0y2) - f0*y 
+0y* + 0y 2 - 02y*2) - (0y2 + y*2 4 3/2* - 0y***) - 0*^ + xyi + 02* 

- 0 *y 2 *) =* (0 +.y + 2 -0y2) - 0^(0 + y + 2 - 0f/2\ - 7/2(0 + y + 2 - 0^2) 

- 02(0 + 77 + 2 - 0 y 2 ) = {0 + 7 / +3r - 07 / 2 )(t - xy - 7/2 - 02 ). 

4 . (»Ty+ 2)* = (0 + y )*4 2* + 3 U+y) 2 t 0 + y + 2 ) = 0 ’+ 7 /* + S 0 y 

(0 +y) + 2® 4 3 y + 77)2(0 + y + 2) -0* +y® + 2® + 3(0 y)\x‘}j + 2(e + y + 2 )} 

=0* + y* + 2* + 3(0 + y) {0(y + 2) + 2(7/ + 2)} - 0" + y* + 2* + 8(0 + y) 
(0 + 2) (y + 2). A gain (0 + y + 2)® =» 0* + 30 *(y + «) + ?tx{y + 2j* + (y + 2) * 
s=0* +30*(y + 2) +30 7/* + 2,V2 + 2*) +y® + 3 y* 2 +2* =0' + y* + 2® 
+ 30 *(y V 2) + Sy* 0 + 2) + 32 *(0 + y) + Qayz. f 

, 0 *(V- ^)+y*( 3 ^- 0 ) ^ 2 *I{V- 2 ) +(2 - 07 } 

_ (y*—2*){0* —r"*' +(2*- 0 **)( 7 /^- 2 ^) 
ty - 2 )( 0 * - 2 *) + (2 - 0 j(y* ~ 2 ») 



SOLTJTIOlfS. 


Hi 


*r (y* ^ - «*2(y* - ^ 

(y -'a^) (w*" «*) - (.ff - ^Ky“ ) 

(yZ — )(gfZ «. 3f8) + ^» - |l/» — ar* } 

(«* - 2 *) 'ai*-»*)(jtr® - V*) , .. 

- —=^(y+ *)(«+y)* 

(y-2;(itr-zjy?^ '' 

6. The left sitle expression»(6» -— (« +6)ai^‘a6] + (6 ~e) 

^x* - (6 + o)aj+ &<?} + (o - - {c +a)ar +f»o} =*(«—(& + 6-c + c-a) 

flj* — ({j* - A* + 6* - o® + <?* - a*)a? + (a - ^)<»6 + (i —o) + (<? -a)ffc? 

«*(<»- Z>)«5 + (ft c)ho + (o- a)(ic^{a — ft)aft + ft*<?- ftc* + aw* 

= (<»—6 aft + (a —ft)e* - (a* —ft*)e- {a-^b){ah-k-c* -ac — bo) =(«- ft) 
{ft(a - c) - o{« - e)} — (a - ft) (ft - e) (<* - c). 


7. Let» +1 and se be two consecutive nos, then (» +1)* — a' «!=«* 
t-2« + l-a* =2a + l = (a + l) +a. 

8. The left hand fe*pression=>^®^ +1 

_ aV* + a®y + xi/t + a* 2 + jf/zr + xyar + yz* + az* ^ ^ 

— - - --- - _ ^ ^ 

ai/z 

toy^ + xy* 4- ay 2 + a* 2 + y* 2 + ay 2 + y 2 * + a 2 * + ay 2 

ay^f 


a(®y + + ?/- + a 2)4 2 (ay-H y 2 ^+ a 2 ) 

ay2 

/ . . Cay+y2+a2) . ,/I 1 1\ 

= I “(»+?+») („+y+j) 



^(rll 

(+y* 

n.i' 
b a 

)-i 

. \y U a; 


Kf:) 

iv( 

Fi) 

l 2 a/ 

-*k 

l-iU (3 
y 2f/ \2 

S-a-)} 



«*( 



d-D-C-l) 


t2 a/ Vj 



15 
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80t.imoiis. 


\VtJ \ar eor'' ' _ ^ _ at _ 


(i - _ y) +(1 _ 1) (J, _,) +<frf) (.Vjii) 

\y sr \z a) '' yt m 

ait - y)( a^ - z*) - y(a>- a:) (g* - 3/*) (g-* —g)(fo* «Hayg-yg~a*} 

'w{7^{a --y(aj -(g -y; 

ai^ 4- 3Pg - yg - v * _ a?^ -t-flyg-hary * «.y ■"?/> - y* 
ar-y “ ar-y 

^ f ay* +ipy-i- ar g) - (jv 4- 4 -;^g) ^ ayfa> + y +» ) - y lay+y-f 
a»-y * a>-y 

(»4y + g)(a?~y) __ 

“--V-j/)- 

10. fit® + 6* + £•* + 2ah + 2ae + 2bo + {a-* - (6 + c)*} - 2ab - 2ac =a2a* 

11. Cube ff + 6 + c, 6 + e-a, &e. and then add. 

12. Proceed as in the foregoing. 

13. Let ar- y -^o!, y-^z^b^ g-at^c then a5 + i4<7a=0^*.« + i=* -<? 
.*. a* 4 t* 4* 3aA((»4- &) = - c* but tf + ^ast — e .’• a* 4- i* 4- 3a6(—c) =» - e* 
or +b* tc*^date or (a;-y)* + (y-g)*4-{g-aj)'»3(aj-y)(y-s’) 
(g - ay). 


14t. (TTt* — 7»p)* 4" (n* — 4- (p* — »»»)* - 3(m* — np){n'^ — m/?) 

(y * - mn) = (jTi* - np) * - {m? - »jp)(«* - *»p) fy* - mn) 4* {n^ - ynp) • 
~ (m^ - 7?y) («* - mp) (p* - mn) 4- (p* — mw)* - (»i® — np) ( 71 * - mp) 
(y* - mn) = (m® - »i/))[(r/'i,* - np)^ — (n^ - mpY])^ ~mn )) *' 

+ (»»* — mp)[{n^ — 7ny)* — (?n® —np){p^ — mn)} 4 (y* - 7n«)[(p* — mn)* 

— [m^ - n/>'(7j* - mj>)} s=9 (yn* — np) {(yn^ — 2m*np 4* n*jy*) - {n*p* - mjo* 

- mn*,4- ni*np)'} 4 («*mp)[(»i^ ~ 2«*mp4 m®p®) - (m*p* — np* — m*« 
4«*mp)) 4 p® - 7nn)((p* -2m??p* + m*7«*) - (m*n*-e*n®p—m®p 4 yjiy^p®)} 

= (m* - np)m(m^ 4 77 * 4p* - ^pnnp)-^ («* - mp)n{m* 4 77 * 

4p*—3m»p) 4 (p* - mn)pf»i* 4 n* 4p* - dmnp) 

= (m* 4 n* 4p^ - 3mnp){m* 4 w* 4p* - 3mnp) ’ 
15, Square ay 4y, «y + g, &c. and^arrange the result#. 


SOLUnONS. 



16. The left hand expression«{(16aj* + 24ar^ + 9y*) + (3G»* - 24»y 
+ 4y®)} (1+ 24a>y + 9j/* - (36 (b* - 24»y + 4/)} 

= 13(4flf* + ^*) (5/ - 20i«* + 4 8<»y) 

19. Let 37,35 + 1,'a + 2, aj + 3 be 4 consecutive nos then 07(37 +1) 

(a + 2)(i*7->-3; + l =*{(w* +3«)+2](®* + da7) + l*=(«*+3«7,* 

+ 2 ( 37 * + 337 ) +1 “ (3|f + 337 +1)*. 


20* Let wn-«+/7s»37 then 7«+2>^a7-m, j»+/7=»37~72,?» + w«a7“jp 
.% ■»^-( 3 ^-( 37 -n)*-( 37 -/ 7 )* +171^ + 71^+/)*-3)^--477't7»* 
•i*6/77*X* - 4771*37 + 7«*) — (07* - 47107* + 6/i*0* —477*37 + 72*) - (37* - 4/737* 
+ 6/7*37® - 4p*37 +/7*) + W* + W* +/)* = 35* - SoT* + 4a7*(77l + n +/7) - GOT* 
(rn* + «* + ^)*) + 43 ?(//i* -1“ 7i* +/>*) *= a^ — 837 * + 437* - 63 ?*(/ft* + 72* +/)*) 
+ 437{(772® i n* mn- mp - ni))(m + n +p) + 3?7W2/3i} = 237* - 237* 

(3772® + 372* + 3//*) + 435® (772* + 72® + />* — 77272 - 77*/? - W/?) + 1277277/737 = 207* 

- 237* (3/77® -I- .‘5a2* + 3/7® - 2772* - 272® - 2/7* + 277172 + 2772/7 + 2/2/)) + 12/72/7/737 
« 2jD* - 2jB® (tT** + 72* + P* + 27/77* + 2/77^ + 27*p) •+ 12777??p3I = 237* - 207® 

( 7 / 2 ® + 72® +Jt;® + 277172 + 2mp + 2////) + 1277/77/)37 = 2ai* - 237® (772 + 7* + /?)* 

+ i27«?/p37 as 23/* - 237* + \%nnpX = 12/7277/737. 

4® 


21. The left hand expression+^^ +2^+^^^^ +^2 +2^ 


a*(6*+c*) (&* + c®)* 

. + ■ 


A j.11^4. J ^*0® + g* + g®& ® +ff*c® 1 _ * (?)^ + c®)(ff® ^j/ 7 ®)(<^+ ^’*1. 

£ I -’’i a®6®(?* j ^ Z/<?. a6. «o 

22. In ex. 13 jut 37 ® for 37 , p^for y, 3 ® for z then the numerator 
= 3(37® - p*)(i'* •^?®)(o®“a7*) and the ^lenominater:•3,or-/^')^ 
(:y-o)(o-») quoticnt«(oi+p)(j^ + o)(37+o). 
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soLirriOMs. 


23. Let iW-ywo, y-arssc /. a + 

.% (* + (6 = — <? »*. at* + 2at5 + A* «<?* a* 4* — <?* = — 2cf^f ttgairi 

squaring we have a* + 6^ + «?*+2flt*6* - 2a^c*-26*c*=:4a*i* 

.’. a* + M + c^«*2(»*i*+ 2a*c*+2&*c* or («-y)* + ( 2 ~®)* + (y-z)* 
« 2((ar - y)*(z - «f)*+(a;-y)*( 2 r - + (ir - «)% - z}*}. 


2*1. Let rri’^n^x^ w—jjasj/, p —ms»z*then from the foregoing ox, 
a?* + 2 /+ + z* = 2»*+ 2ai*z* + 2^*z* add + z* to both 

sides then 2(a* + .y* + vt*)=aj* + 2/^ + z* ++2jip*z*+ 2 y* 2 * 
=s(a?*+y*+ 2 ^)* or +(«-/>)* + (/>*-wi)*}* t 

*= 2{ w - + (» - 2 ;)* + (/> — w*)*] • 

25. The left side expression =sar^ + 7® *y + 2la7®y* + 35a?^y* 
+35w*y* + 2l»*^® +7a>y* + y’’ - y’^ = 7ajy(»®.+ 3flj*y + 5®*y* 

+ 5a*y* +3®y*+y®) =7«y(a +y)(»* + 2j;*y +2ay* + y*) 

=^7«ry(«*fy)(®* +«y + y*)*. 



0? « y 


_1_j, L_ _Jl - ® 

1-5 

y z 2 


+ J?'- 

y-ai 


?/_ 

?/-z 


z 

+ —— 

z-y 


_Z ^ ^ ajZ ^ y* 

z-at (y-®;(y-z) 


(z->)(»-») 


1 (Ex. 67 p. 43 ) 


28. Numerator > 2«'*i + 2. 2»* - (2‘) = 2»'+* + 2**’'* - 2** 

i».2'2**’’' — 2** = 2’**'‘ —2**“2**(2* — 1 ) =3-2’*; denominator=(2*)"* 

+ (2®)- +2J^-25^*»-2«^ + 2*''=3*2»^ .*. fraction c.1. 

29. (iw + y + z) («* + y* + z* + aiyz)» a*+y* + z^ + (a*y + ®y»+ ary«*) 

+ (a*yz + + y z*) + (®*ar + *;/* z + arz*) = a* +y* + zj + ®y (of* + y* + z*) 

+ yz(«*+y* fz*) +a?z(ir*+y® +z*)=^^ + y**f z* + (afy+ yz+«z)( 2 ;* + y* 
*»•»*). .. 

30. (m*y* - 2;«wa?y + n*»*) + {j9*a)* - 2y{yarz + m*z*) + (n*z* - 2«pya 

+/^*y*) + + w*y* -f 2 >* z* + ^mnny +2f»y»z + 2«j»yz »(w*ai* + m^y^ 



SOLUTrOlfiS. 


nr' 


+ +n*y* +»***) +( 2 #* a>* +jo*j/* +p*jr* «-(m* 

<»*+y* + **). 




31. ( L.H.^+_Ly_ 1 . ^_ 

\j/-z z—x (o-y) 

^.25_1 _+ _-L_ l«_i_ 1 


+ ^ + _ 1 1 1 

(oj-y)* I (y _ *)(j - gf){v - y) j {y~ r)* (z {at - y)*’ 

i|p 

32. Let y-^z^a^ z-» = 6 then a + i»y-w**-(©-y) or ® — y 

+ .*. 25{(y ~ 2 )^+(»-a?)'’’+fa7-y)7j[(j/_3,^l 

+ («-y)*; = 25{«^ + (5^’^ - (« + 6) 7} {(,«+ < 5 ,* - (a + 6)«} =.25 {(a + 6)7 

-i/* -6*J»i25[(a* +a6+• 6*)*7a6(fl + 6)} 
{3a6(« + 6)}s.25 x21 x (<»* +<26 + 6 *)*a* 6 *(a+ 6 )* 
also 2l((y- 2 )® + (2-aj)® +(a? - y)® }* =21 {a® + 6® - (« + 6)®)* 
•»21{((» + 6)c-a®-6®f-2]{5(a + 6)(f»«+a6 + 6*)ti6}* 

= 21 x25(<»+ 6)® (a* +a6 + 6*)flt*6*. 

-•• 25{(y-2)7+(2-ar)7 +(ay-y)7}{(y~2)«4-(2-a:)* + (a?-y)*} 

= 2lUy-2r)® + («-»)® + (» 


33 (1-»)(1 -I-or) *>I - a* . ... . ...product of 2 terms 


( 1 —«*)(! + «*) = 1-03*.3 terms 

(l-a*)(l+a;*) = i-a‘^...4 terms 

^(1 -aj”)(l +03*^) -* 1 -30^*^.5 terms 


and so on to n +1 terms From the above result it is seen that the 


powers of st are 2,2*, 2*, 2* &« ; now the product of 5 terms = 1 -at"* 
^6—1) 

*<■1 -4v" it is evident that the product of 72 + 1 terms 




34. The left side expression = {mp +7i(7)*03* + (mq - «p)*y* + {mp 
+ nqYa^ + (mq - np) y* »| (my + nqY + {mq - npf }( 03 * + y*) = (m*p* 

+ + m*2* + w*y*)(«* +y*) * (m* + 7/2)(p* + 5f*)(»*+y*), 
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KdlUTlOJIS. 


35. The left eido expression «• (aj* + (y* - **)}{«* — (y* - «*)} + {y^ 
+ (a?* - z*)} {y* - (ar* - ?*)) + 2*- 2»*(«* + y* - + «* - (a* 

y2)* = 2s®(ar* +/) - - y*)*««*[(a;+y)* + {«r-y)*}-z*-(a?* 

-?/•)*-e*(aj + y)* - z* + z*(» - y)* - («»-y*)* =(ar + y)*[z® - (w -y)*} 
- z* ~ s)*} “ ( «+# - «* }{«^* - (« - y)*j« 41+y + z)(»+y - z) 

<«+z-y)(y+ r-»). f 


Sz. 29. CONDITIONAL IDENTITIES. 


1, ar+yss-z .’.ZJ*+y* + 3«y(tw + y)=;-z* orio*+y*-34jyz*-z* 
.*. a* + y*+z*=»3ajyz. 

2. Divide the result of ex i by xyz :. — + + — =*3. 

^ yz m xy 

3. aj(y* + yz -t*z*l* + y(z* + wz + a*) + z(aj* + »y+y*) - ojy* +ajyz +arz* 
+ ?/z*+aj/yz +iB*z+4jyz+y*z«i?(y^+z*)+y(aT* + z') + z(‘ir* +y*) 
+ 3«?yz...%..(!) but»+yas-z .*. 2a?y + y* = z* aj% + y®=:z® 

- 2a'y similaTly y* +»* a.®* -2yz and + z* *»y* — 2«;z .*, (1)»»ar(aj* 

- 2yz) +y(y* - 2 zz) + z(z* - 2 ajy) + 3 ayz—ar* + y* + z* - - 3 ajy^ 

— 3 »yz (Ex. I.)=s 0 . 

4. «• -fljyz + y* -atyz + z* -ofyz -«* ty* + z* - 3«yz-Saryz 
•- 3aiyz = 0. 


5 . flj + y^’-z •• {a9 + y)(a>-y)= - (£P-y)2 aj* - v* «> 7 afz + yz 
.*. - yz «=y* - »z similai ly y + 2 = - « (y + z)(y - z) = - (y - z)» 

y*-2**» —»y+ arz y* - a7z « z* - ay a* ~yz=y*-az^z^-ay. 


6. Froji ex 1 ay+y + z«»8a*^*y^z^ .*. (a+y + 2)*«27!»yz. 


7. 


«• 


z _ 2y . V (a?+(/l + zlv + z) 


5f/ 


{»*+y(a+z) 


y-ftz a+y a-tz (y-Hfe)(z»‘fy) ® + z 

■|-z*){« + z)'«2y(z+y)fy + z) .*. (a*+ z*)(a + 2 )*i*y(a + z )*3 2y(«-4-y) 
^ i- z) or («* + z*)(»+z) ty(flj® + «•) + 2ayz=2y(«y +y* +»z + yz) 




SOLtmoKS. 
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*+ 2y* + 2«yar + .% (»* + «*)(« + y + *) ■■2?/* (® + y 4 i) 

•. (4J* f 7*-2y*)(aJ+y + 2)«*0 or a>*+ 2 r*-2y*“0 *. «* + z*s»2y^ or 
«+y+« = 0 .*. aj+y*»— 

8. V cH-6 = 2e . o*+2a3 + A^=54 c* .’. (»* +J*s3i4(?*• 

4 o*(2> + c)4'^*(tf+ c) +<?*(a + A)«fl®^ + o*cf+ <fi* + Z)^e + a(* + ie* 
«r(a* +6*) + a^(tf 4*i) +e*{tf«l-i)ac(4<?*-2aA) x 2c + c* x2c«o4(C* 

- 2<!0c + 2ahc + 24 *«» 6 c*. 


9. ,» + J)*“(p+^y or ‘t’ + |i + 3»x|^«+^^=p»+y,+3/> 

^ J(p+J). +i+K* ^^!) 


« 1 1.1 

or 4 —X ^p* 4- 

4?* 


10 


anV®-2^) j:* y*-2* 51* ^ , , , 

y{ar-^7r) y* ar*-2* y- *' 

aa* 2 *-y*a^ -y*) or (®2 4"y^)(aj* - y*) = «'(i*-y^) •% »*+y* 

= 2» *. a?*=.2*- 


11 . 




r) 4-//® 

- . or— 


y^ar-z) »®(y-z) ajy(a - z)(y - z) -z)(y-e) 


-or 


r' ?/ - a^t 4- ary* - ?/*r 


ir*y* 


-~1 or a»»y-a »2 


• 4-(ify* — y*4y*a/*y* •’• jK*y4-£ry* — = z ar*4*y®) or afyfy® — 

4-y*) = z(£B*4-y*) = z(if + f/)U*--ary4-/) *. »*-afy4'j/*«0 or z(ar4-y) 
*a7y, now when a;® -ajy + y“ -“-O then a>* 4-^* = «y. 

12. Multiplying the whole (qn. hy the Z e m of the denominators 

!$ 

we have 2aj(y - z^ 4*25(y-ai)=0 oi 2£ry-44»z4-2z7/»0 ■.*2fliy4'?yz 

t n 2«*2’ 1 . 1 

B»4a>z or tou^yz-zooz ' 4-* » or 4- = . 

^ * xyz xtjz ayz z x y 

w + 2a 9ta^b)-p .r + 2(» ^ x + 2b «4-2« a4-25 
ai-0 «-« «-6 w-a a-6 
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SOLUTIOHS. 


ss4 /. +26® "*iaf — 26* =b!4(jj* --(Mf + 

«iai*-46ar-4ffaj + 4<»6 3iC*-‘5a«J + 2f**-56fo + 4ai + 26 * = 0 

.*. (2a+26-!»)(«+ 6 —2») =0 2a + 26-jps50 and a+6-2<» = 0^ 
aT = 2 a +26 and 2ji=»a + ^. 


14. (0*+^*sw2y* (55*+a»2^+JPZ+yr) + (2®+arar+ iP.y + y*) — 2y* 

+ 2 «y + 2»2 + 2y2 or (»+y)(« + 2) + (y + 2)(« + jr) = 2 (» + y)(y+ 2) 

112 

Di^^ide the whole eqn by (» +y)(aj + y)(ar + 2) theft-+--- 

y+2 «+y «+2 


or + z) ^ + (« +yr^ = 2(j> + z)"'^ 




15. = «-r'•••-=■- ) 

‘ yy 

16. aj* + ?/*»1 s 2 * + ?</* /. (oj* + «*w>* or + y*w* =«>*.. (1> 

alsoz*+w* = l (z*+?^)y®=y* or y*z*+y*<o*«»y*.***(^) 

subtracting ^2) from (1) we have -y^z* ==«>*-ty* *=xd* - ar* or 


ai - 2 


(af«i;+yz)(a;<Mr-yzl=*(a7 + 2)(«-2).*. ^ (a*+y*> 

oj + z ana - yz « 

(Z* + ta®) = 1 or w®z* + a?*ia* + y*2* + = 1 or (a?*z* - ^stytw + y*ia*) 

+ (a;*tti* + 2 ajyzia + y*2*) = l or (ajz-yM»)* + (ana + yzj*='l. 


17. 5(<» + J+o)» = «| o + --^+cj* = 5<§(a+e);'-f,x-;f(a + c)» 
— J(<* + <?)* again c^lh-k-c) + 6*/'a + c) +<?*(a + 6j =• 6*(a + e) + 6(a* +(?*) 

+ a<?(a + e) = (o + <?) + ^-^(a* + o*) + ac(a + c)—t 

+ («+a){“'-|"*+aa j 

18. Squaring we have 4«'y* :r (a; + y + 2 )(® + y - 2 )(jb + 2 - y>(y + z 

— m) 2ary +y* - z*) (z* - ai* - y* + 2a7y) :ae (2itfy + »* + y* — z*) 

(2a;y-aj*+y*-z*)-*4ar*y*-(af*+y*|(-2*)* .*. (a:*+y*- 2*)**0 a* 
+ y* - 2 * = 0 .% flj* +y* = z*. * 

19. a(l^>{1‘V a*(l-6*)a*c*-26<?(l'^a*)^ 
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+ — fi*) .*• 26c{l - - a* + = /!»*+ 1 '® — «* 

.*. 46*f * (I - a*} =» (6* + i?* ~ a*)* or 46V - (6* + c* - «*)* = 4rt*6V or 
{2hc +-6®+e*-a*)(26c-6*-f?*+a*)=*4ift*6*e* or [(6 + e * -«*} 

|f>* - (6 - c*)2; (6 + c + «)(6 + c - + 6 -i?)(« *- 6 + cO ^4ia»6*c* 

20. ffar*=ff(ft*-6e) = rf*-tfic? ; hy^ ^h{b^ ^ae)^b'^aha ; cz^ 

- (?(e* - ct6) = 0* - «6i? .% acd^ +?y* + ~ + 6^ + e* — s= (« + 6 + c) 

((,« + 6* +- ae - 6e) = (« + 6 + c?}(a* —6(? + 6* - ae + e* - »6) 

■- (rt + 6 + (?)(«o* -1- 

21. Jiya)-J 7 i*y ■l‘m*z=:0, »/i*/>*y+n*a7-7i*««0 and 

+;?*?/= 0; multiply the 2nd eqn by m* and the 1st, by »** and then 
add ; also add m* times the '2nd to the 3rd and we get n^{m^ +«*/»*) 

- mV)y...(l) ; p*(l +w%=ai(/)* - w*»*).(2); multiply 

(1) by (2) we get after expunging equal factors from botli sides 
jj+yjt + =s — or m*p^ + + n*p* + =• 0. 

22. my + wiffaOT, .-. ni*y^ + 2mnxy + = m* and ny - inx^n 

*. «*y* ■ "Imiwy + ni^x^ = aa* adding we have (m* + aa*)^® + (»i® + aa®)»* 
c=»Aj* +7A® or +®® «* 1. 

23. - 2a»*»* «(y* + )* '. - (/ + r®)* = 2AAA*a>® or (ar® + ?y* + z®) 

(ajz _^2-z«) = 2«V...(l) Ailso y*-2A«*/-(22+a*;® ,•. 

^%n^y^ or (»® + y* + a:®)(y*- 2 *-iW*) = 2A/A®/-(2) subtracting (2) 

from (1) we have {.»® + y* + «*) f2a!* - 2 ?/*) = m* (2aj* - 22/*) or a* + y* 

+ 2* = TAl*. 

24. The 3 factors arc each=0 .*. aaa*-aa^ = 0 .*. m*=^npfor the 
same reason 7i^ nip and p^=Binn .'. m* ^mnp, n^ — vfi^ip^ p^^tnnp 

1 ^ 1 ^ _ 3a?aa7.;a AAAwp + /A////A + mup _»!* + «*+/?• 

in}^ p^tnnp W.*af*/A® 

- (m* +'AA* +^^*)(»aa?/a)*^*. 

25. 'Hic left hand expr(?Svsii)n=!/j;-2f« + 2 rA)h<r-' 26 )(i»- 2 e) + a/ 

(o!-2<’)t,3c —2a) +a?(^-' 2fl) (w - 2 /a) —(ar-2«)(i» - 26)(tt> - 2c) + 2<* 

(e - 26 )(a? - 2c) f ai(« ~ 2c) (» - 2o) t af{9 ~ (« - 2 6) 






SOLUTIONS. 


ias(io - 2a}(x - 2b) (oj 2f) +2a{i»* -2 ji»{6 +<?) +46e} ^ wlixi-2a){x-^2c 
■¥ss"2b) -* (ar - 2(i)(x - 2b}(x - 2er) + 2<»fa)* - 2aj(5 + c) + 4A(?} + x{x - 2a) 
2a =s (oj •“ 2a){x - 2b){x - 2c) 4- 2a {a?* - 207(5 + c*) + 45c + oi* - 2o} = (or - 2a) 
(» - 26)(.«? - 2c) + 2a(2»® - 2x- a + 46<?)«(oj - 2a){x - 25)(i» - 2c*) + 8a5c, 

. 4a*i»-^rt* + 5*-a®)» 

2t). The expressionss-- 

{2rt5 4- (a® 4- 5* - {2db - (a® 4'5*-~a*)} _((a + 5)* _ <*8^ - (/x— 5)*} 

" " ■ 45®"““" “ 45* 

(a 4-54 f*\rt 4 6-t'>)fr4a - 5)(<? - ~2^')(ar-25)(» -2a) 

45* “ _ 46* f 


27, The expression - x{x - a) [2a - 5 - e) 4 (« 4 a)(aT.w — c 4 c-x 4 5) 
= aj(.i7 - a) (2a7 - a - rt) 4 ® 4 a(»* - ca 44 he) ^as{st - a)(oy 4 a) 4 fa 4a) 
(.r* -i-ho) + rt'(a® - aa 4a* 4 be) = ^a4«)(aj* 4 a?, oj - a4 5c') «= (oj 4 a) 
(V 4a'5 4 c 4 50=(a4a)(a4 5)(:??4e) 

28. the expression ==(;» ~a 4a-5 4a-c){ra-rt)*4(a?- 5)*’ 


4 fa - - (e — tf.) (oj - 5) - (aj - rt) (a - r) - (.r - 5)(a - a) j ^ - 7f> + b -h c) 

',[so *“ a)®— (w «) a " 5) + (® - 6 )* — (at — 5)(a; — a) 4 (a — e*)* —— ai(^aT~e){ 
2iu 4 ^ 4 o) {(« - a)(5 - a) 4 (a - 5)(a - 5) 4 (a ~ e)(e - a)} = 2 (a -» 64 e) 
{(5 4 e)(5 - tf) 4 ('! 4 (*)(e — 5) 4 fa 4 5’ (e “■ a)] s=>2(a 4 b 4 c) (5* 4 5c - ah 

- ac 4 ^ * 4 a<? - he - a5 4 rt® 4 ab - ac - 5<?) = 2(a 4 5 4 c) («* 4 5® 4 c* 

— 5c - ah - ac) =s 2 (i 5* 4 e® - fiubc) 


2^). From Ex. <1- 119, fa 4 5 4 c)* == o* 4 5® 4 c® 4 iJa"(5 -i c) 

4 35® fa + 3; *(a 4 5) 4Ga6c or ai® ==■«* 4 5* 4 c^ 4 3a®(a?-r) 4 35* 
(47““ 5) 4 00 *('a - <^) 4 GLtbc. 

30. (a -ar ^ x- - 2aa 4 a*.(a - 5)* «4>® - 25a 4 5®, (a - c)® = a;® 

- 2 ca 4c® tho given expression —‘la® - 2x{a 4 5 4 c) 4 cJ^ 4 5* 4 c® 
do4a® W 4 a® 4 5* 4^® = a® 4 5* 4c®. 

« 

31. The expression = .r® - (a 4 6 4c)a® 4 (a6 4 ac 4 5c)fl7 - a5e=a® 
— 2 ^ “ a 4 (2tf 5 + 2ae 4 25c)J - a5c =«* - J{(a 46 + c)* - {2a6 

,0 * 

4 2ac + 25 c;5 - uhe = a® -f (a® + 5® + c*) — a5i?. 
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32. The left hand expression + - 

\a-a X'-b/ \x-c xf 

HB-b +af-a ^ _ e _ ^ c 1 

(.r-a)(«r —6) (o{«r-(j ^ljB-a){x-b) t^af — c)*~ V(a; -r/')(£p-6) 

1 \ /x^ roo+x^ —aa-b33 + (ib\_ /2a»^ - 4- ^ 4 e)a? 

w[x-^c)) \ «(a»-«)(»-“ r){x -ej } \ - a\{jx -by^x- c) / 


abc 

' x{pB - a) (x ~ bjix- e)* 

9 

33. The 1st expression ='2{a;®-(a + 6)ar + +2{.u’- {/h- e)jT 

+ bc} (a-iro)^ +aci 4*a* + />* +e* = f>£P* - liaf(r^ \ h f ei + 2ab 

+26e + ^ac + <i* + 6* + e* *« W - 4a» 2 jj + (a + 6 + c)^ - -- 2x^ V ■ '^x)^ 

= 2j?®. 


.31. 'J'he left hand expression = \2{x - aXx -* b)(x c) + a{x - h] 

(« - e)} + { b{x ~c){x ' a) + cix -«)(«- 6 ’^ - abc = (<» - A)(a? - «') (2m — 

+ rj^) + (m-«)(/>» —+ em- btj -a6e='(m- +f‘) + -«) 

{(^1 +c)m “ ‘2/y^»} -abo^itt b){a -c){b +<:‘} + m(m - +(') - - a) 

- abe - (6 + c?) [m* - (5 + f)m + be + at* - aar} - - a) - aba-{I ■+ o) 

{2®^ - (ff + ^ + c)® + - 2bo{x - £J) - ft6t*ss(^>i + - 26 l'(® - «) *- abc 

= 6r-i /)+(?- 2® + 2o) — ahe — abc - abe = 0. 

35. The left side expression =2®*2(®-'«)*2(i»-6)*2(®-e‘)“(^*'^f^ 

+ <?)(i + - a)(rt! 4*r - Z»)(/) + Of - c') «{(^ + c) * - ) [a* - (a - b )* 1 

+ 2i<’ *> 6'* - rt® "* + 266 > — ^*} = {26c* - (f^c* - 6* - o^)){36f* + (tf* — 6* 

-c*‘)} =.46*c'* - (o* - 6* -c»*)* =46M - (a^ + // 2 ^ 26 * 

+ 5^6*^*) r-2t**5* + 2rt*e® + 26*c* - a'* - 6* - e'^. 

0 

36, The left side expression = 6®* - 3{a + 6 + r)» + ab + no + be 

0®* - 3®-2® + ff4+ <»<? + + ofc* + he. % 


rni • r® ~ ((»#• 6 + e . to r t ern's) ?.w - ® 

37. The expression* —--- - - “- 


m(r-1) 


s=r -1. 




m 
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38. (af - 2 ' 1 )* ^ 1 I »,(a? a;* ~ :>>p ^+ 32>, ® <» 

&c»&c. •’* sum»*»a:"-Sf^u, 

+;^i +23.v-j'^0»* +Pz'^ + .)» - 

TX V 

-3*-:; aJ*+3^ • aj=ra; 2 -rif*+r = r. 

.) 007 

39. The left hand expression=3«^ -5s®(«* + 6 * +t’*) 4 -a* 6 * +fe*t** 


/<j« + A* + ,.2 V ? 

+ 6 * + 6 *C‘* + ~ ~ y ^ J + ?^e*' 

+ (t*c?®5=^ + 4-2rt®t?^ - 6'^-c*) =»4(W(ai—a)(a:-i)(aJ-<?' 

by Ex. 35. 


40. The cqn can be put into this form ^ --i— ; here 

07 y 2 a? -h ?/ + a 

11 1 1 2 -07 -?/-2 -(ar+yi aj + v -(ar + y) 

-+-= - = , - \ -^.or or 

a y (a^y-irt z + ^voi+y + z) xy 2(a7 + 2/ + 2 ) 


_ 1 

072 + y? + 2^ 

a 7 (y 4 - 2 )+ z(y+ 2 )-.') .'. 


072 + y 2 + 2 * = -ary or ara + ory + yz^ 2 * =>0 or 
(a7+2)(y 4 - 2 ) = 0 .*. or + 2=0 and y + 2 =0 


y^-z -*. y 
1 \« 

+ 
y 


8 ^ 


/I 1 iv 
.'.(+ + ) 
\07 y 2 / 


■•. 3(' + r«=0 .-. ’+S-- - ^ =’ 

oryaar + y + ao) 


In the remaining case if r be odd or 


1 ^ _ I _ 
or* a7® + y* + 2 * 

even 224-1 is always odd and the case may bo proved in like manner. 

41. ar* +y* = 1 .'. (or* 4-y*)5=ttl .*. ®« +y5 +3.?'*y*(o'* 4'y^) =» 1 or 
a7* + y*4-3a7*y® = l .'. .i*4-y® = l-3a7*y* .*,2(a,«4*y®) - 2-Ca>’*y*.. (1| ; 
again squaring we have or*+2a7*y* 4*y*=l .’■ ar"^4-?/*~l -2o;*y* 

S(a7* + y^) = 3 — fjar^y*..(2) subtracting (2) from (1) we have the 


remainder ^ — 1 , ^ 

42. »* + / 7 * — 3»m p= (m + p ) [?»* 4 * 7 i® 4 - ^ — m/t - mp - upj 

m {aw + cy 4- 62 4- car 4- 6y 4 02 4- 6«f 4* «y 4- cz\{{aw 4-<r.V74‘ 62 )* 4- (cx 4- f>y 
4'a2)*4-(6i»4-ay 4'f’2)* - {ax^cy + bz){cx-i-tby + az) - (ao7 4-ey 4- hz){bw 
ay + cz) • {fiW fbyf az) {lx + ay l- cz )} = (a + 6 4- q){W ^y-^z) [a^x^ 
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+ a*y* + + ^l^toy -h^i>z 

- b^yz-k-c^n^ +i*V +<?"- c*af^ - - aia* - 06/ - a6z* 

+ «6a;^ + ahm + ahyz - acx^ - <Jk?^ - tjsrz* + acj^y + a^'arz + acyz - Srjj* 

- 6f?3/® - bcz^ + ^<?a^ + bcm + boyz) = (« + 6 + c*)<jo + 2^ + z)(a* + /j* + e* 

- - ae - he) (a* + + z* - »j/ - sifz - y/z) = (a* + 6 * +c® - 3a6e) U* + 3 /* 

+ z* - 3jjyz). ^ 

a'¥h~-e 6+’C—vz , , . . 

rt+ 6 **—’*' mnltiplication ab +ar + S^ -<»’ 

»«<? + + ^ - fl*.% + «(? + -c* satfc + ^(? + .*. {ah-k-ae + «*) 

-(c*+o<? + Sc)«0 ora(a! + i + eJ-c(tf+ 6 + c) = 0 (op + i+ c)(a - c) 

s*0 but by the question if + 6 +e is not =0 •'• a-c=^0 :. a^c : 

similarly V*^ multiplication ab^ho—c^ 

—ac + 6e - i/* or {ah + 6c + — (c* + ae + 6e)»0 or 6(rt + 6 + <?) - c 

<<if + 6 + c)=0 .*. (6 —c)((» + 6 + c*) «0 .’• 6—c = 0 .*. 6=c and it haa 
been shew 4 that a^e :, a^.h^c. 


(X* +6® a® + e® 6® + e* 


45. 




a®+e® 6®+e* , 1 ,,, 1*1/ 

+ -7-j- +'”-'2 =«*- +6®-.7 + c®- .'. / 

6* xx’ 6 o \ 


rt2+6* 


')*(• 


a* + e* 1 \ i/j* + e® 1' 


6® 


i)+( 


a* 


'- + 1 = a® + 6 ® + c® or - 

a/ 


a® + 6® + e* 


a® + 6®+c'® ft® + 6®+e® i.z*. 2 . 1 1 , 

+ — 7 -,-+., - =»a*+ 0 ®+e* .*. ,+ 77 +~r = i. 


6® 




c* 6* a® 


46/ By cross multiplication {(a +c) + 6(1 - 6e)}(l - 6®) = 26(1 - he 
— ae - ab) or {a -l- c] (1 - 6®) + (6 - abe) = 2(6 - abc) - 26®(flr ->e) .*. (a + e) 
(1 - 6* + 26®) =^2 - 1 + 6®y{6 - a6c') /. e?+e *= 6 -• a6c = 6(1- cw?). 

47. From the given cqn, f?6 + e5£? = l - 6e or ff(6 + e)»l-6c 

^+*(*1 flP + C*l 

—__ -• a6 + 6<?»1 ac or 6(flt + e) = 1 - ac , -= . and simi- 

1 - 60 a ' 1 - ac* 0 
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SOLUTIONS. 


,, /z + 6 1 + 1 111 

•' 1 ad e a b c abc abo ao c 

_64c (»+c 

”"1 - 1 ~ nj 1 - ah' 

rt-?) 5-c rt+c ,, a^h-ab^+6^c-‘bc^ ^a*c-abe 

48. - - + 4 -1=^0 - -- .. .. 

cab f abc 

==• 0 .*. ^ ^ 0 _ 0 /. =s 0 .*. a(b + e)'^be 

abc 

he 1 b+c 1 \ 

.•.« = , or - « -.- = 4- 4, 


dO. Here 


& + C? a be e b* 

.r* ai* 


aj* 


iJ.'t* 4^2 a>* + »* 4 v/z a»* 4- (y . r)* 4 (® 12 )(iw 4 y) 




aj3 4 4 2* 4 2^2 4 0?^ 4 af2 4 ?/2 -r ojy 


a;’ 




(i»* 4 j/* 4 2 * 4 2^2 4 2aj2 4 2a7yJ 4 ar* -r ye - xz ~ xj/ 00 ^ 4 yn *- a?e - ajy 


2y*4aj2 (y-'a7)(y-2) 2z^-fay 


a* 




ez 


- - - ,,.; .*. Klim —,-,, " N+/ ‘x \+/ “ ' V ■ V 

( 2 -a?)(e-y) (®-y)(iir- 2 ) fy-.i?)!y- 2 ) ( 2 -aj) 2 -;y) 


I, by cx 67 page 13. 

60. aasai (?>4 c) = bar 4 037=^47 4flJ2(«4 4«a;2 4^ 

/. (1 •* wz)a = aj(l 4 216 ; again b =»y(a 4 (') - «// + cy -- ay 4 ayz 4 byz 
:. (1 -yr)i-.y(l +e)« multiplying cross wise wo get y(l 4e)(l 

=»(i+i)(i or mi- »t)«* =.i»(i -1/2)''* ••■ j ■ 

Similarly a^^bx + cx^cmy + cwy-i-cx (1 ~ajy1« = ai(i 4 .v)c also 
c^az-^hz^a^i-ayz + cj/z .*. (1 - y#)c=- 2 (l 4y)», multiplying cross- 

wise the last two results wc Imve 2(1 4y)(l ■*“ar.v)'it* ---a»(l +?/)(!" 

z ^ ^ 

or »{i-«y)«» = j>(l~y*)c' ®y + *~ 




SOLUTIONS. 


nr 


% 


^ (6 + r)(a + t*) (6+(:)(« + &) (a^ 0(^< + ^) 

^ ^ab (a + 6) + bt (h + + ae « 4 1 ') + 2ahi* 

(b +c)((t' + t*)(a tb) (a-tb)(a‘i c)(b’{ro) 

_(n •\‘b) (a-^ f*Hb + _ j 

' (</+ b^{a + t){/j 4 r) ” 

51 The left sidi expic sion-- (u-ft){j?- b)(a) - c) •{■ b(sc a) 

{(* Sf))-^r {o(w - a) (at - b)-iaiv -/))iv-( - 2 abissio a)(jo-‘o)^Jit 0 
+/>)«»■ (jff-6)[<» “ «r* + a® - m - ff)(ar - <) 4 (a? (^)|(flf+o) 

i ] ~ 2abc^x[!V^ - {« + cO>*J + } +(<^+ <■)«»* •“2ftc r - />(« +< 

+ 2 abi - 2 ub< *=a* - (« + f )u* + (R» + f» +<')»* 2 ck x - etbjo - It x^jj^ 

- (a/)+ "»( +'r)® - c^—.w* ®-0 


'ii a+i) 2r i ^ a+(-=2v - bt b Art - 2v o the expression 

— G< — 3®(a h + =()** <1 u® + <*” •♦ /*+<.* rt* 

+ 6N ^ ^ 


'i'i il,]> o till ( u lactois mu i be /eio -t f//^0 

x" yr i' xy" i/^ + x:r=.0 y^ Xr //* ind 


-ixy 0 • 7 *^ - yy *. tyt 

- ®»/7 xir yi/a'_ fl ^ 4 v'+ ’ 

X y 



-dr ijT 

jryt 


')!. Tht li (i suit LXpicsstoii —- tf)’} - - 6)'* + (s - <?)*} 

V * (s -4 «W rs-< 7\*5 {(i-6) + (s- 6)* - ts - 6) 

(?-f) 4 (s - < K* - .irts+ f/*) «(&* 44 c* - 6s es-*6c) 3«s® 

— 3ai« 4 ii’’ - os^ “ (th^ — (11 ^ 4 «6? 4fR s 4 aho=9ai^ - 34r6s 4 ffi ? 

4 - 0 '* iib^-(K^+ab =a9{^s J(/ 4 641’) + a* — fl6*-4r/6< sar^rtws 

(6 4 « - a) 4 —•a6^ - rtL® 4 «6t »«6® 4 </< * 4 2ct6c - 4 <7^ — e>6* - ae** 

4 a6e=“3ci/<, 

55. i “(y4 63»fy4 6(6®4'r0 ®(1-6®) y(( 4a6'agmi 

«,4i®^a(6«J4aj/) 4 - 0 ® “ yl-a*) a ( 4 eO > H^uHiphing ciosswise 



12S 


sor.UTiOxVs. 


we get a»®(l - 6®) | , by the same process 

of reasoning wo get , — =-- - , 

® ^ 1-rt- l-c2 

66. Multiplying the 1st 3 equations together we have a>*2/*r*ly + r) 
+y) = ?«*?/*/?* but from the 4th cqn = .% w*w*jo* 

(y+ ?)(®+r) (at+ y) = ?«*//*/>* or (y + r)(.» + ?)(«•+y)=s8mw^ Cjy+«) 

{<»• + (y+3')a» +y7}=/nn/> /. «*{// + ?) +«)-H’®(•»+//) 

^ninp or m * + «* +/j* + 2innp = or + it* + p* + mvp « 0, 

(at f ?/ )* _ I - ^ + 24?/// + y® r* __ 1 - y* 

(}/+ ajr)* ” 1 - a®* ‘ y®+24/j,/ + 4»*/^'"l-i8» 

®*+2.r7/r + i/*/* , 1 - y* jp*--y*-sr*(a>* - y*) 

l-o;* ty*+aj‘r*+ 24!yr l-at**' 

1 — 1 

rejecting »® -y* from both sides we hai’o -* , . - 

//*+4>^/* + ia?/y/ 1 ■ a* 

.*. 1— a>^ - 7*+ar*«* —//*+fl?*c* + 24ry2 *. ^yZ^;j2^24jy^=l. 

58. ah +tfe + i<'=s I •. ai + he = l — ot' or 6(ct + c) = 1 - ae similarly 
a{h + e) = 1 - hc‘ and c (« + 6) = 1 - ah :. the given exprcbsion 

__</{! - 5*)(l - c*) + />(! - o*)|l - f**) +<’(1 - /)®) 

a[l - (6* +<>*) + />*t**} + 6[1 - («^ +('*) + a®e*} - (tJ* + b*)’¥a*b*) 

.. 

t 

a - aih*" +e*l 4* ah^e* + h- h{a* + <•*) + fl*6r * 4-e - e{a* + h*) + a*(/o 
a-k-h +r»- at*(6 -l-rl - hH(t + o) -c^(a + h) + ahe{(ib + (u^ + be) 

O 4- 6 4-0 “ r/(t - he) — h{i - no) - <»(1 - ah) + ah* 

"^(‘l -aMd * bhil 



soLUTiojsrfl, 




50. Subtract th« 2iicl cqn from the 1st and we get 
or 07 ( 1 +m) ; Subtract the Srd eqn from the 2nd and we get 

y- 2 =^})? - ny or ?/(!<+ subtract the 4th eqh from the Srd 

and we get = +<?) «(l+n0 = y(l + w) 

r r r 

1— » — J =*i 

i + /« ^ l + »i 


= 0(1+2?) a wa + j)-^ suppose .••ar- 


u- 


1 -1 


we ffct 


y substitute these values of ar, j/, o and u lo the 1st equ and 

r r . r » 1 n P , a 

+ 7/i i + M 1+/? l+<y 1 + w l+» 1+p f+2' 


but 


1 

1 r ni 


1 


wi , 7n n p q 7ii n 

_ *• 1 — — s: -f“ —_+ ^ — or + - 

l + /« ' i+w~ii-« 1+y^ l+<y l+//t 1+/I 


\^p l-rq 


1 . 


GO. 


1 +a)* 


1 % » • L i 

.% the given expression as-- -- 

ST'^ yz ■+ojz-i-xy 


I + tp 


"* + 0* 


, ^ l+OJ* 1 + ?.* Wo* „ 

-^joy -root h//- 0- +0) / t (^ +y<J *17* +1 + i o -r 1 

Gl The left side e\pi < :>sion 

^ (3oi-a7’*)(l -.V)(2-^^2’*) ~3o*)+_(Sar- ?»)(l_-na‘*) 

ll-Jor*Kl-3v*) l-3o») 


_a ^3?/*) 

^ (l-3a;*)(l-,i/)(l-do") 

Numeraloi = ?ix - Oar V* - OoJi’* + i 7o;./*o* - arW 3?/*ar' + dsD*z^ - 
+ 3y — 007*/; — 0//O* + 27jr*//r* — +3or’//* + 3i/*z* - Po’* +3o- 9a7*r 

-0y*o+27or*//r-/' + 3 .b*oS+ 3^*0*-9o*^*o*=s *(a7 + //+2')- 0 
(ojHr 7 -t 7j ( 17 + //r + or?') + ^Iccyz -i 2lio})z{aoy + 77■+ ot 7) + .5(.• + y + 7 ) 

(ar* 7 /* + /*7* T as* 0 * )*f- 3ary7(ar.y + 77 + os 7 ) — Das*; * 7 * \a7 + y ■* 2 ) -* (a’ + ?/* 
H '^*W?7a*y2 + 3o7y7^ai*r/*+j>* 2 * + J*ir*) + l8jyt7(a*y-hy^ + asz) lOas* 
y*7*-»27r77 + 3 a» 72 (a* 7 * +y® 2 *+ as*7*)—as’i^'z® -i ho 77 ( 2 ( 01 ^ + ^7 
-^wz) — (»+ 7 + 7 )®} =t27aT,y7l-3as'*7*7 + 3a?y’*«* + 3a!*2/7*-‘i»*^*i*'“9®^*^ 
(ar* + + a*)«. (3ai - o;»)(3y - - 7 *). 


17 
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62, iat> ^ *”a(i& —a) 6(fl-i) 

<• + 6 ^ ai*6 


a + 6 0 + 6 I I 
<»(6-o) 6(6-o)**o^6’ 


C3. (o* + 6<?)(6* + o£*)(e* +a6) s= dt;(a*- 6tf)(6* — cik*)(<?* — o6) 

.% o(o* + 6<?) 6(6* + Of) <?(c‘* + a6) *» dt a{a* — 6c). 6(6* — oc). c(c* - o6) 
or (o* + abc){h^ +abe){c* +o6c)* i (o* — o6c)(6* — a6c)(c* — fl6c) 

(o*+o6c)(6®+o6c) , c* — o6c o*6*+(o* + 6*)ff6e + o®6*r* 

{tt* - «6c)(6* ^ahd) ** c*+o6c ®*'o*6*-(o* + 6*,o6c + a*6*c*, 

^r*-o6c o*6*+o*6*f** c* __ o6c 

c®+ o6c ** (a* + 6*;a6(* o6c c® 

a*6*+ o*e® +6*c®+a*6*c®^0 or (a® + 6®+c*)o*6*c* + o®6*e®“0 


. i+ ^-+ ^ +"'^‘'*=Ooro« + i»+e» + -‘-’-‘-0 
oT^ + 6~* + c""* + o*"^. 6”^. c"^ s= 0 or a’ + 6* + c® + a6c =» 0. 


64. The left side expression = ((o + 6)* - c®}(f** - (o - 6)*) 

«(o* + 2 o 6 + 6 *—c*)(c*-o* + 2«6 - 6 *)a*« 2 o 6 >' 2 a 6 = 4 o* 6 ®. 

65. 2y = 6-^-6-'-^ 26 *y- 6 *'-l l+3/*=*6*-^-26'y+3^ 

% 

66. From the 1st, r»2o- (« + v) squaring «* =4n* + (a7 + y)* 

-4o(ai + y)l)ut V 2fl{(ar+y)=w* + a?y + y* + o* 4fl(ar + y) 

= 2a»* +2i»y + 2y* + 2o* '• = 4o* 4 + 2ajy +y* -2V - 2»y 

-^y*-2o*=2o*-a>*-y^ Now (r-o)* + (^-o)* + (z-o)* 

■»«* + y* + z* " 2o(aT +y+z) +3o* «»® +y* +z* - 2a X 2o + 3a* 
e*aj* +y* + (2a* —a* - y*) — 4a* + 3a* *a*., 

67. V«+Vy—'"V* •'• + 2V’(«y)*'v^*^ V'w+Vy-V'z 

«■ -2V(«y) »+y+;>+2V(4jy)-2^(flj2f)-2V’(y»)”'4V(<py) or ai+y+ 
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= 2(/(flry) + V'(»3!)+v'’(y*) («+y+ »)*«4{(»y+«2+3/«) + 2iwV^(y^) 

+ 2y'/(ar^)+ 2?>/’(»y)} XB*+3l*+2*-2(ar2/ + aa:+3/«)=s8{aiV’(j/2) 

+yv'’(«f 2 )+a:V’(i»y)) s. {«r*4'^+2r*—2(ay+»^+y^j}**»64(xB*y^+y•«r^■ 
+ + 2ay2>f(oty) + 2wyz^ {aoz) + 2a>y«V’ (yi)} = 4a;yz(ar+y + r + 

+ 2V(oral) + 2/(y?) =? 64ay2(«+y+^+a + y + 2 ) = 12837^2. (» + y + ?)* 

68 . (1) Let each of the*fractionss=:p then ar »/> 6 +<? - a), 

-^) and t^p{a-vh-c) 

a(6 —<?)—j?(6-c)(4+c-a)*=p(^*-c*-a6 + acJ ; 

*y(c — tf}3s^(c-«)(e + a-i)'»/j(c*—a*-6c + a6) ; 

^(a - A) * 2 ? (« - 6)(a+i - e) — 77 ( 0 * — i* - (PC + 6c) 

a7(6-e)+y{c—a)4*2(«-6) 

asijp[6* - c* - a6 + ac + c* - a® — 6c+a6 -i- a* - 6* - 30 + 6e} 

»77x0*«0 

(2) »(V4-2) ^ ^ 2ffly4> v)_ 

' ' (6+c-c)(y + 2)“’((» + C“6)((a + 2) (a + 6-c)^(tf+y) 

__i>+y+2 . r + V + g 
<P + 6+c ^+"6+0 

_ a>(v+g)-n/(a7 + 2) + 2(t7+y)_ 

aj(a+c — 6+a + 6 - c) + y(6 + c-cp + a + 6-6) +2(6+c-» + ai>c- 6) 


2(ajy +y2 + ®2) 

2(a»'r 6y + C2)' 


69 ; ««6‘c‘(l + /,+ ^^,)=a»c*( 


6^c* + flV' +rt*6* 
<P*6*c* 


) 


0*0* 


o« + c»+”^V=a»+e‘ + ^ 


(for 00 ^ 6 ^ a*c*«» 6 *)= a* + 6 *+c* 


70. 


flT+ V + g ® 
fl + 6+tf* o*"' ' 


• + V + + (fl!’f6+c) _ ® + 

0+6+c “ a 


..,( 2 ) 


fiH^ain 


(o+6+c)*"* a-* 
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•• + ‘•y (2) 

(i» + ?/ + «)2 + (ff + ^)-V<’)* «*+<l* 

({jt + & + 4?)[(io + y + 2) + («+6 + i)} *" (jr + a) 

a r(a+,v + a:^* + (fl +6 + e)®) 

07+ « a + b^ti {js+^-t {a +v) } 

Similarly y* + f= _ A _ ( ( -+ y + a)‘ + (« + & + 0» } 
y + 6 a + />-i-c*( (oj + V-t-2)+ ^ he) } 


and 


2*+e*_ e f (ar + v + ^)®+(fl^+^) + e)* ^ 
z + c ”c»+/> + c( (jf+ .y + z) ^(£t-h6-hC'H ( 

Sum y-hz ^ -hCff + 6-he)^ 1 

" * a-ri + e ( (07 + ^+ 2 r)+ (a + ^> h c) j 

'(iiilLiii? + ^ 

^ (a»-r y + ^) + {a + M <’) 

71. Let each of the fractions = a then a f 6=ar(a-6) 


b + c 


H ^ 


, . a + (* . V , b + c a + c , 1 , X 

—<?)j — —(j) .\(f + 6+ + , oj[(i^h^o^c^c^ (f) 

o 2 

»s0 .*. 6flt + + 36+ 3e + 2ad Scss^O. 


72 


« + ?/ y + z x + z 

' -= ..“ -w suppose 

.iap-6 tJ6-c 6(* a 




«v - S’ _ ^ . 

" (ae-rtj-(3ct-4i» + e)~ 


, (y + ^) ^ 

(3tf-6)3(t--l6 + c 

3 ? 

•*70 or *** + (•-2(»;7» .’.e? —( 26 c?+e* — 2u)77i 

(» 


alao .'v + *)-(*'+v) 


t -iff 


* 

0* 


<36 - c) - 6) 4/7^- 3« - e 

(07+5?) ‘-(r-ar) 


«? fs* 
3e-a 


(S^ - a) - (46 - 3a - c) 


'7» or * 


X 


2e + a - 26 


= 70 



80UJT10NS, 


m 


r. S7=(2t* + a-26)?« + 

. (as-tz) - (x-^y) t>-i/ a-\-t 

(3(? - (iSa - 6) 36' - 4.ct -i 6 36 - c’ 


(;/ + e)-(f-^) _ _ V_ _ 

** (y6-c)-(3c?-(iafi)“^ 

•*• y*=» (^ — 26* + 2a)>w-* '. bi/s^{b^ - 2l)ai-2ttb)m 


A flOJ + 6y+cjr sss /2a<? •fa* - 2ab b^ ~ 2bc + 2ab + 26^* + 1 *" - 2ac)m 


• ss{tf® + J* +c®)m 


r7iw + 6y + cr 

rt* + -h 


y)-^(f/ + ir)_ + (r + /)_ aj+y-hi 

(3a-6j + (36-i')•+ (36* -a) a + b-^c 

aaj +b i/+ez ^ w + y + z 
a* I 6* +c® a + 6 -i-<? 



73. The left side expression =» ((rtr7+ hr) +ar}{(ar/+ Ir) - a*} 
2(a//+ 6e) +a* +(J^~ (6’ +<*) | j 2far/ + bc) - (a^ + f/^) + (6^ +t**) 

n - 2 - 


I 


= 4 {I- - (6 - c)* j {(6 + c)® - (a - <7/} = i (a + 6 + - e)(® + c + c?- 6) 
(a + 6 4- c - rf) (6 -h e + (7— a) 


74.. 


14ar 7u 2jf y . o . , 


14iv 


Hxu 4ar 7v 

^ — £7= I 

3 3 3 


1 

ki • 


1/ . 

., =J(4?+y + «», 

ti 


75. 77+y = « from the 1st eqn, and 4y + z=!.r from t4^e 2n(l eqn 
-ft7£r4y«4y + j Gz'»3yor2zmp y^z^z ■’•’'^*^“^*' 7 /+"^ 

1z-t2z ^ ' 
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76. «*+ 2^**=*123? and «* —3i*=27?, bidding the two we have 
=1502 je* =752, again subtracting the Snd eqn from the 1st, we 
have = 962 *=482 aj*^*=75 x 482* = 26 x i442* oy 

6 X 122=602. 


77. Subtracting (2) from (1), a5 —+ 6+q)-»0. 


^{ah-cd) . rt + 5 »6 + n7 

•••?+?= *s*"' 


from (1) and (2) 


cd-^pg 

*, {a + 5-e—c?)/»<7 = a5(c + (Q + er/(a + 5) 

(a + 5 -e - J * {(p + S')* — 4/?ff} «4(flf6 -e«f)* - 4(tf + 5 - c- <?)« 
{a5(c+d)—ed(a + 6)} (^ + 6—e-d)* 


= (a6 - crf)^ - (« - + 5 - e) {fcp - c7)6e + (6 - e)at/} 

= rt®5* + - ^ahod - [ii’Ca - d)*’ + 5e(a - d)(6 - c) 4- ~ d) 

(6 —c) + (jrf(5 -i*)*] =*<2*6* +e*rf* +2a6c?c?- a*6£?- -* ah^d^ac^d 

- (o - d) (6 - 6 ) X + 6c) =a*6 (6 - c) •- or/* (6 - r) + (£i5c?f/ - (6 - c) 

- ((» — d\{b — c){ad + 6c*) 3 (6 - c) [a*6 — c?(^* + ucd - - {a - c/) 

(«c? + 6c’)}=(6 -c*)[a5(<»- rf) d) — {ad + bc)(a -£?)]=:(«-«?) 

(6 —e){ab’¥ed‘^ad-bc}^{a^d){b^~c){a{h - c?) -c(6 - d)) 
t:^(a^d)(b--c)[a(h-d)--e{h-d)}rr,(a-^d)[b-e){a--e)(b-d) 

. {p-q\' _(a-c){a-i){o -c){h - d) 

" V 3 / (o + 6-o-'d)'‘ ■ 


78. Extract the cube roots of the 3 quantities and then 


111 


0^ 1 




i 
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-;-j jn the same manner 


-{»^ + 6^+c^ j 

y-arf--- j and «=*«-— 

5 ” a 


a* 


.-. .«*-.<«?• L“i+-^Jl£i'‘=c2=(a46i+c-*)*aJ 

S' 




(o^+ii+oVi^ 


«•-£•<** =<P(a^+6^ + c")»ei 


,*. a»* + +cr*4*6^ +r'*)*(a'^ +5® +<”") 

113 
**(^*(0^ 4-6*' +<?•')* 

79. The expreasion = (*p--«4-ay —6+®—+(iB —6)* 

+ (a - oY - (aj -a)(» - 6) - (aj-tf)(x-r) —(oj- 6)(aj-c')] 

== - 2rta» + a® + ®* - 26aj + 6* -f a® - + c® - («* - aas - iis + «6) 

(aj® -‘aoD-~cx + ar) - (aj* — hx — coo-^ 6t?)] =™ar(a® + 6® + f® - «6 — ac» - 6e) 
|(a*+6 + ^*)(a* -r 6* +t‘* -ah-ac-bci = +6®+0®—3a6e) 

80. Subtracting (2) from (1) we have z —y = 2(y —2)=»2fy — 2z 

.*. 32 = 3*/ 2®3^, again subtracting (3) from (2), a?- 2 =* 2 ( 2 -a?) 

=*22 —2j* .*. 3*0=32 .*. *0 = ^=2. 

‘2--W 2v 22 ^ +?/-»*.V 2 ) 

l-W® 1—2®" I (1-•0*)(1 - 3^*) 1 —2®j 

^ f (£0 + .y'(i-/r;/) . 2 ) ^ (fl*4>y)f.7;4».v) > 

”■* 1 (1 -«r*)(l-/)■'■ 1 -*• 1 11 -" *tl -a'XI -y‘) J 
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-lac 


I 


But since ar t-y+ ^'=aTy2: - (af+y) 

/. x{X - «y) =»-(» + //) 1 - ara. - * 

• the oxp.ession =2 P''l-■"')(!-ff”)-<•»+ 

.. tneexpiession, - | 

^ + ^joh!“ - (v-^''Y I Cuta? + y s= vyz -z 

t 2*+ «* |/*7*+2 r?/7* - (jt’'7 - 7)2 I 2 

2w ??/ 

*1-0,"* i-r* 1-2"* 




8 - 3 . V* V . of given ratios 

JO - sayz tf - a'tfr a> tjz - >/ 

_- V2)+• (arr -//") _ {jt" - t/)+^<r-i/) (jo-’)(» +V+ ^) _ 


ar + y+ r 

ay + J/ + 2 .*. a3*-y2^»(a; + i/ + 2)-fl?y2(o + y + 2) =jj* + ®y 


{af-a?,2) + (ojyz-//) a;-y jo-// 

ai"“ 


a-xyz 

•{‘Saz-xjjzix .*.2*-joy = 2" ^ y2, + a7r-oy2(i? + y + 2)=:2(] - .t?/'* 

iJJ y 

(®+y + 2) •’■^^ 1 ^ ^ /V* 

(w + y + 7> '. (jj" - ?/2) + ( 2 ^-fli?/) f (/"-o‘2)-* + 2*^+2(j»y+ £02 

+ yo)-3jj}/2(jt? + y + 2} 01 Jlo?v2{£8 + y + /J 3 (‘®v + a2 fy-) 

. . £BV + ro -f ?'2 1 1 1 

. *£0+^+2- - - = + + 

£0/2 Z \f X 

83. Frjitni the 1st, woj"+ a/x'=s«5 .*. '■^a^ -abi* 

from the 2inj, =6® - ahe an*! fioni the Tn d, c* 2 *»£ ^ - abo 
:. ajo^ + Ay" +f 2" * «’ 4 ^ ^ 

= (<* + A+t^),c2" -k b^ -jr - ab - (f ‘ -^6r) 

as(a + A t 0 ((r - Oj + 0 * - uc’+c^-aA)«■(« + & +(?)(fl)* +y* + a*) 



SOLUTIONS. 



84 . Let etich of the fractions m then cy + bsfss m{h - e)^ 
a2 + c«? = TO(o-a), hx + ay^m{a—h) cy + 6^ + a^ + e^B+ 6« + oy 

- c + e-(* + «-6)aO, adding to each side aaf^hy^cz 
we have ooi + ^ia» + C2: + «j/ + + cy + ^2: + 6^ + o? = ow + 63/ + css 

or a((» + 6 4't?) + y(a + 6 +c) +2(fl + d+e) = a» +Ay + e* 
or (a + 6+c)(flJ+y + *) = afar 4 -^y + C2^ 

80. o + & + c — 0 o + 6 «= — Q tt* + iab + ^c^ 

or t»* + 6* - c* sSi - 2o6 .% c(a® -i- 6* - o*) = - 2 abc 

Similarly 6(a*+e® -6*) = - 2 abc and 0(6*+e* - a*)*-- 2 a 6 c 


SO. a+a»aao + 


6*'+l 
^/^cf6 +1) 


<1(6* +1 + 26 ) o(6_+l)* 

6* + 1 ~ 6^+1 

__ Vrt 6 - 1) 


- « ^ - V ur 1. 

••• VvTi' 


the expression 3 ^ 6 


87. a + & + <?*»0 .*. «*+ i»*+2o6 =c* or (i»* + 6®-e*)*=*4o*6* 

or a* + 6* + c**=2fl5*6* +26*c* +2c®o*, adding rt^ + 6* + <?* to both aides 
we have 2 ( 0 ^ + 6^ + o*) sia* + b* + o^ + 2a* 6* + 26*c* + 2a*o* 

=5 a*+ 6*+ <?*)* again «^ +6* + c*as2(a*6*+6*c*+ a*c*) 

2 (a* + 6* + e*)= 4 (a* 6 * + 6*0* +c*a*) 


88 . a = 6'^=(cT«c*^)=(a .*. a>y 2 = 3 l 

« 

89. multiply the Sequs. we have ® x y xz=>yt xxzxasy or wyz — i* 

90. By cross multiplication 6 * 0 ;* + a* 6 y + a 6 *» or 6 *a;* - cp*y* 

• = ab^a — ab^jo — o* by or {bat + ay) (bat - ay) = ab{bai - ay) 

.*. 6 flH-ay = a 6 and bai^ay^O bx^ay. 


INEQUALITIES. 

Sx. 30. 1. ®—y may be eittier positive or negative and v the 

square of any quantity either positive or negative is positive 
.*. (a.* - y )* Is positive and * > 0; i,e. a* — 2xy +y* =► 0 or aj* f y* > 2xy. 
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SOlUTTONS. 



2. ' V Vj + V* 

and j?( V -t /) * mz-k-yt >-«*, <py + y* and esy-^Xi^so^ or 

‘2,[xi{ i-*c7 -t yi) '*• .y* -t- ^* + ?* or 2(«y +£Pr + j/ 2 ) - j»* -y* - 2 * >0, 

3. 1' rom ('\. 2 2flfy + 2aT2 + 2^2 > a* + y® + z* .*. 4ay + 4a2 + 4yz 
> a" ^ t 2* -f 2j’v f 2®3’ + 2yz or 2w(v+») + 2y(a + 2 } 

+2s(a+ 0> (jJ + .i^ + z)*- * 

4. Let v*»» + «. 2 »a + 6 then (a+y + z)*»(3a + rt + A)* 

= '27»if® + 27»^(t^ + 6)+9«(a + 6)® + ffl' + 6)*.(l) again 27aTVz 

-27[ff(a + rt)(a + 6)}«=27a* + 27a*(« + i) + 27«i«**.(2) •*. fl)-(2) 
-Or(r '¥l>y - 27<:r^>ffl + (a ^rhy ^^x{a - 6)*+9<r6» + (a + i)* 
positive quantity .*. (a +y + z)* > 27a^2 

Since e\civ quantity, when squared, is positive and therefore 
>0\itha\e —6)®>(), unless or a® — 2t»ft + -»• 0, or rt® + 6* 

-- 'lab. Siniihnl} a® + e' > 2(W unless fl = c, and 6® +c® > 2Ar», unless 
6 ==-•, bv addition 2«* + 2'* + 2e® >■ 2t»i + + 25^* or + i® + 0 ® 

' d6 -t oe + 6<'. 

G. Let </=!» + « and x ~x^h then 9 a* + y’ =‘ 9 (»* +Jti*d 3 aa;* 
+ 3a®ai + d' +®® + + />*) =27®* + 27®*4 ft) + 27®(«* + ft®) 

‘+iHd*+ft®).(I and it has hc'tn shewn in ex 4 that (®-^y + s)* 

= 27®*+ 27a:*®( M ft)+ 9®(a '4 ft)’+ « + ft;*...(2).% (1) - (2)=»27®v<'''^ 4 ^“) 

— 9®(d t- ft)® 4 9(«* + ft®) - {a 4- ft)*=9®(2rt® 4-26* - 2aft) 4- (c< 4- ft) 
(8a*4-Sft* «-7aft) s=18®(«- ft)* 4- \ ^iU 4-(d 4'2>)i8(a - ft)^ 4-9^6} , 

s»® positive qa Jiitity 9(®® 4-y'4-z’) > (®+.V + z)*. 

7 . ®'‘-(®'t 1 )*=®*-®*- 3 ®®- 3 ® —i-®*(®-r») 4 -?®*(®- 3 ) 

4 2®(®-3)+G(® —3)+17 which is always positive if® is not loss 

than 3 :> (® 4 1 .*.®‘-:>■ (®+ 1)* - or y®>*^(®+1). 

8. Fiorn ev. 5 4 + z* > 3'*y* +®*/* + y*z* *•* 4 

> 2aty *. 4 y*) > 2®y2*, similarly y*(®* + 2 *} > 2®2y* and 

»'>*({/* 4-r®) * 2f 2 ®* 2 *(®* + y*)+y*(aS* + z*)4'®*(y*+a*) >2»yz* 





SOLUTIONS. 




+ + 2or 2(»•«• + y* 2 :* + ai*y*) > 2j?y7('ij7 ■¥}/ 4- j) .% 

+ y*^* +ar*y* > x\/z(a + y + ff) but it has been shewn Unit aj'** + y* + 2*^ 
>ai*y®+y®** «^+y* + t® >a?y2(i» + y + ^}. 

9, ®* + y* - (jj*y + y*<») = (« + y)(a^ -wy+ »/*} '-ajy(» + y) 

4 MI 

«*(w + y)(iO* i(2^y+y*)«»(4? + y)(j»-y)* a positive quiintity 
a»’+y®> i»*y + y®» 

10, Multiply by 12 the l, c, m. oi tho denominators then 

* 

3.1? + 6 + 4a? < 6« +12 and 3>- ()X + lO or 7® + b Ga? +12 and fiat +10 

* 

or a? < 6 and > 4 ; hence arassS 

11, 2(y+l)*>^ or ^ y+2 if 2(j/3+3y® + 3?/+1) >- or -',y + 2 
if y* + 6y®+r>y +2 » or ^y+ 2 if 2^*+0v*+5y ^ or <0 

but 2y* + 6y* + 5y is positive and >0 2 ( 3 / + 1)® > y + 2. 

]2, a* > a* - (6 -c)* {b—c^ is positive '* - {a e)* 

V {«-<?)* is positive, >■ - {a-^h)^ v (a-b)^ is positive 

.% >•{»* - ( 6 - - (« (0® - («- 6 )®} •> (a -t- 6 -^ e)* 

(rt+t'—6)*(6+0 — tf)* fj6(? > (cp + 6 — f')(a+<■* -h){h‘^o ci). 

13. 4ai - 7 < 2a? + 3 .*. 2aJ < lO or a? < 5 again 3.c 41 > 13 - a? 

4a? 12 or a? > 3 a?-4. 


14. aj*y* - {ac + bdf =(a* + 6*)(e* 4 d“) - {ac + hdy 
= c^d^ + 6*c* - 2iihcd = {ad - bc)^ 

soy r (aa 4- bd) ~~ ^ positive qmuvtily unless ad^bc 
a?y > flfc 4- hd unless ad = he. 


15. the square of any quantity either positive or negative ia 

positive {n -1)* is positive (» -1 )* •* 0 or ??- - 2« 41#> 0 or w' - >s 

4 > 1 > M or (« + itl’i* - w +1) n{n 4 * 1) or + 1 4- ??. 

16. Multiply by 12 the L. G*M. of the denominatars^ then 

3a?4*6 4a? < Ca? — 24 + 36, and > Ga? + 6 + 4 or 7a? + 6 ■< 6a? 4-12 

and >“ 6ar 4- lO or at < 6, and > 4 ; llciice a? - 5. 
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SOLUTIONS. 


17. From Kx. 1 a»*+.y“>2«y *. +^) s-2 <b?/« 

Similarly »/(«* + »•) > 2iioyz 
and «(y* + 2 *) > 2afyz 

+ j/*) + j/(a»* + «*) -r «(y* + »*) Oxyr 
or 2«* + 2 /y* + yjj* +y2* + +ajy* ^ 6jjy« 
or xz(a + ^) + y^'(iy + r) + + 3/) > 6ary;f 


18. 3(«*-»» + !)-(a* + »+ -4® + 2*2(4? - 1)* =a positive 


quantity.*. 3 (ar* -w+1)»jv*+«-|-l ^» 3. 

^ »*+» + !** 

again 3(a* +» + !) - (jc* - ®+ 1) -2®* +4»+2 ~2(«+ !)*=■ positive 


quantity 


3(ai* +» + !)> 07* - at+ 1 


a>*-a 7 + l at*- 07 + 1 
ai^+X‘i‘1 ‘■ar*+attl 


3j and ^ J • 


IS*. .y""’ 

W y 

now since 07 y .*. at’* >/*• .*. ai*"^ + .T””*y+ ir**'’V****.-/*”^ 

■> + 3 /”“^''+*“^.....,or Ilcncc ^ - 

x-y 

> /. e. at* '—y* >■ ny*'~^(4J — y) 

Again at^"^+a;*“* y + at*"'*^* +.. ;y**“^ at""* + at""* + at""* 

..+at""* or ^nat""* 

.’. ®*-.= n. «* -,v* ««*"’(«-y) 

ar-y 

20 , (at*+y* + l)(r'^+?o*+ 1 ) - (.'r*2* +3/*w2 + l)*=-at*2* + at**o*+aj* 
+y*2*+ 2 *+1 - (at*2* + ,y^tt>* + 2ot*a* + 2,y*tt^ + 2at*y*2* 
fo* + l)ssat*«p* +y*2* +at*+y* + 2^ + tt;* -2o7*a* — 2y*«^* - 2 at*y* 2 *«>*, 

= (ai*tt>* — y***)* +(at* - ^*)* + (y* “ «/’*)* which is always positive. 

4 

21 . at* + at^y* + at*y*+y*or -c(at®+y*)* if the formers- or «at* 
+2a*y* +y* or at2y2(at* +y*) :> or < 2aj* y* or at* +y* > or < 2aty 

but by Ex. 1, J»*+y* > 2aty the first > the second. 




moTioira. 





22. {(|!)“i*> » or < according as (J)* > » or <(5)* 

according as J > » or < J-J but last quality > the first, 

23. =2V’(rt6)-^26=2v^6{v''a-V'3)=positive 

quantity v «> 6 a^b is greater. 

24 . Let«5=3 + r, if*c-s=(ai + l)'^ then (3 + f)^=s :(4 + r)^ or ( 3 +r)' 
=s (4 + r)* or 27 + 9 r + 3 r* + r* = l6 + 8r + r* or r> + 2r*+ r+ll*0 which 
is absurd for any positive value of r ; it is neither less for then r* +3?** 
+ 9r +*27 < 16 + 8r+r* or r* + 2 r*+r + ]l<:0 which is absurd for any 
positive value of r 1st > 2nd, 

26, Let j» = no.; then 2a» + 7= or < 19 and 3i»-5= or > 1.3 1 

A 2a>=or<12 and 3a;j»or> 18 fli=® or> 6 and «= or> 6 ai=*6* 


20. 2(.w* + «* + l)-3i»(l+©’) = 2(1—2»+a*)+a;-3a;*+2aj* 

ta2(l-aj)* +ir(i~3at* +2aj®) =2(1 -ar)* + (l -flj)*(jtt + 2,»*) 

= (1 •■af)*(2+af + 2<p*) which is positive v a is not =1 and 
the former is greater. 

27. 

y=-^-tLen| a 2 | ^. ot {i(<»+6 

+<? + f/) )* > - o . ■ o-, but again --- >^(ao) and 




2 ■ 2 
a + b <? + // 


2 


2 — 2 
^[ahed) { 4 (^ + 6 +<?+<?)!^ 


*/{abed) or J{<t + 6 + c + ^?) > V (abed). 




soLurroNs, 


U2 


Bz. 31. 


ELIMINATIONS. 


1. Squaring tlio 1 cqa wc have or* + y* + 3«y = w*, subbtilutc for 


«* -t-y* then 3«y = m* - « wy 


w* - n 
2 


, Divide the Jhd eqn by the 


1st, then ss ^ 01 a® - »y + y*•or (a* +y*) - a»y = 


n - 


in® - n _ p 






ce3wn —*/i* 


2 From the Ist eqn m + M = ar-a, from tho 3rd ««=* , 


a 


Substituto these in the 2nd eqn then win + a{m y 


or -+a(j?-a)=»;f *. sr + n*(.r-ff)=sfl{y o® - a*«+ <jy=s‘j'. 

a 

3 +2n6<»y + 5*y®-se*;!?*+d*y® 

«*y* - SrtA'oy + 6 ®jd* s^e* y® + rl®a>® 

add, then (o* + A*)(«® + y*) = (e* + d*)fa?* + y®) or a® + - <?® -t cl* 

4 Squaiing the 1st equation we have ar* + y®-2jny = a* '. ai* +y* = *** +2.»y, 

6 6 

divide the 2nd by the Ist then «* + ffy + y* = ^ or (a,® + y’) + iry - ^ 


a*+2ary+flry' 


.*. »®+3flpy=r- a*+£»*-=- i-=»2a® 

a (* « 


m 


5. From the 2nd eqn. a>* + y* + Zmj{fO + y) *» wt A 2 + *■ w 


9?l 97?" 

nlfm^ g- .% orwi^sBsSn® 




6. From the Ist eqn. y* bu multiply this by y and the 

2nd eqn. by w then add * y* + 3ar*y*=o a)* + y*) = a. Again multiply 
the ist by w and the 2nd by y, then subtract the 1st result from the 
2tid and we have «• t Sjjy*» + y®)» 6 .% o + 6 = (« +y)* 



{SOLUTIONS. 
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«•, (d'Yhy^to^y \ (a + i) «i(a+^* also a-6 = (® - y)» 

“* (» + y) * + («*-y)* «= 2(jo* + y*) =s 2. 

7. Fiom 1st and 3rd r< 

*. . "+^ ^ V 

« \y t stf \!oycifzyz/jyt 

•=?«*-tt* * 7n+»w» -1 »i»=i+/>. 


•i' r 

>,nl '»ek=t 


8 Square the 2nd eqn then aj*+2jif^ f y*«6* and subsitUuting 
tho 1st eqn we have ayy = 6* - a or «* = 5* - o /. <»• +« = 6* 

9 Squai c the 1 st eqn. then a* + ^>* + o® + 2(a6 + ae + be) = «i* 
Substitute then ?i+22)=»i*. 

10 From the 2nd eqn a;®-y**»o*-da*^+ 3fl^® - i* 


.". (y* - 6*)-«)»..(!), 


y* - b^{h — a) 

^ «* - «■ at* - cf* ’ 


3a«t-?6 3»5(^- 0 1 

^ 2a + 36 jj* - rt* * 2a + 3 6 at* - a* 


at* - a* - 6a®6 + 9a6* 


*. at* =<f* + Ctf6® + 9a’6 at +3a-6, in the same manner 

n n 1 j 

dividing (1) by y* - 6*, y- = 6-*+3a6- '. 

J Jtii 

- a--i Sa6‘+ 3a“6 •+6-»(a*-+ 6-)*- % a*'+6"—t- 

11 From tho 1st eqn ~ 

+ fiom the 2nd eqn. — 

\iXf y z/ \y z jl/ * aty? 
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SOLUTIONS. 


Ti -=1 + - + * + from the 1st, 2nd andfSrd eqns, 

2 J 0 J/Z y z at ’ i- i » 




(«*-y*) (y*= a*and (a*+/)(y*+«*)(»*+«*) 
and these two equations are like the 1st and 2nd given equations and 


a' 




a*h* + 


a' 


. „ ..2 . r * + 

2a?*y*z* ** "*'y* **'e* **"«* ** 4»*y*s* 2a?*y*«* 

^ /a? 7/ ?\ V ar fl(\ 2^'** 1 / V 2b^-“4t:ioyt 

'2I~ + +') + 2(-+ + )a= --4»by(o)or - = ■ v . =- 

\v z xJ \at u zf otvz 4a>*v 2** fiPV* 




•** Again from the 1 St, 2nd, 3rd 

and 4th (a;*-y*)(y* - (jr* 4y*)(y* + ^*)(e* + «^) 


flf* 


a*i® 


ss - - and (»*+y*)(j/* + 2*y(7^ + i»*) = -jr- which are tho l6»t,2nd and 3rd 
Jd L 

given equations, we have 4«*y*2* =-.7 2o® = A* 


12. 


?_>’+.!'+2=0 
m m u fi 


« . _9 , , ;»»_9" 

9ii n'' m n o* A® ’ 


«i* n* 



n a b 


a V 2p 
- + , * 
c( 6 



0* 2p^ 

■^6* « *" «* 



%-r=v2. 

a 0 


2a 

b 


13. From (l) 6 + e=-( 0 +/)) ,p.-. a.i + e)*-«(a+p) but frem? 
(2) fl(64'e)»tj; - 6e ~«(ri+ f>)«g'-6c? •% —a;?*gi-6e or 

—<t* — a*/> ®qcf ^Qct-^T from (3) ; or tt* + <t*p + »0» 



SOT.lTTloyS. 
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APPLICATION ('F AlAJLBRA TO (JEOMETRY. 

Sx. 32. 1 L<r*f aT=aothpr side then + 

“ 8) =- I<S X 2-G*. 

2, L(t.* -othoi side then <» +1 hypotenuse ij® + a;"sB(j;-f 1)* 

or 5® + ai'=»a.* + 2af + 1 '• 2.u + ]=2.‘) 2a> = 24 ar=rl2. 

3 Let ai= other side th( n 50 — J’=hypoteniiso 
/. 40* + ior = (50 — a)* or 40* + a* = 2.500 - lOOor + 

100aJ«2500-]GOO-900 •. w-O. 

4 ., Let ajsaone side then 7 — a? = other side /. »* + i7 -»)**«5* 
or 05 * + 49 - 14a?+aj* = 25 ?j.x* —ll-ar-25-49'^ — 24 a^-^7at 

==-12 ai*-7j? + (')*=^j'*-l2=i ar-J=s^ a7-J + ^»4 

5. Let rr—one side then « + 8sahypotenuse and the other side 
= (05 + 8)-4 = a?^4 .% a>*+ t» + 4)* = (aj + 8/ .% 

5. («r) Let a? aone side then V^IO* -ar^-aother side, then 
Ja-/l0*-»*=»24* «/i0*-»*«48 aj*(l0*-ar*;«48* 

( 0 ^- 1 00a?*+ 2500 = 14** .% »*-50«14, a;*-64 .% »-8, 


19 



1 


Solutions, 



6, Let j»=^cgmoTit ndjnccut to the side 50, then »=* 50* -4(J*<»30 

similarly the other segment = 9 bases®39. 

. , '^/”3 ^ 3 

7 Let a-= side then altitudes: -so iojx j?sl6v3 

2 “ 2 


•, «* — 


l6V3 V [ 
~>/3 


Cri 


a? =8 perimltor s24. 


R, Let ABC he the O (sec fig. l) and AD the altitude, then AD* 
= also Al)*s(;c + 2l»-9* a*-5*=(ar + 2)*-9* 


at =* 13. 


9. Let ABC he a A (see fig. 2) and let ABDC the described 0. 
Draw Al> the diameter, draw AE.' BC ; produce (jA to F and make 
AFa»AB ; produce DA to G and make AG A E ; join J’<J. Because 
-c ABn= < Al)G mid 'c AKBss c A(JDone right angle <BAE 
« <(h\D= FAG ; also v GA, AF^^AK, AB and < FAG« ^BAE 
the 2<3S are equal .% t-FGAsc AEB-ssone rf <• ifau!r<li 
be described on FD as diameter it will pass through (J und,G T>A 
AG®:-CA-AF (Enc. TIL 35 or DA-AE--=CA*AB or DAGIF-AE 


= CA«AB-BC or 


DA = 


('A-AB-P>( 

BC-AE 



Product of the 3 sides 
2 area of till 


In the 


present case therefore diameter T)A - 


15 X 1.5x18 
2x 108 


hunter’s Mens. p. 76. 


IS/. See Tod- 


lO. Let ABjfig 0, be the smfacc of a lake and CD the .stem* of the 
lotus, ED the portion of the stern visible on the .surf.ico of the water. 
Let CE be the depth of the water-a? CD=i» + 1 *. CF = »1, now 
CF* *OE* + J3F* or (jj +1)* ssar* + 5* or ar* + 2a + l = ju® + 25 2a +1 
-25 *=*12. 


11. Let a = length of the string a)-'/(32'+24*+9*)=.4i. 

« 

12. Let ABC be a triangle (fig l7) ; bisect angle ABC, ACB by 
BO, CO theh 0 is the centre and perpendiculars OD, OE, OF to the 



SOLUTIONS. 


W. 


sides are equal /.they are radii of the circle; now ABC=AOB 

+ AO(! + BOC = icr + i4r+ior=i(» + 4+e)r r = ,— 

In the present case:=J.J = 2. 

13. BD is th« side of the decagon (Fig of the 10th , proposition 
of the 4th booi of Euclid) * 

Let B0«4J = AC then BC = 10-» Ali. BC^^AC* 

/. 10( 10 - a-) or io* + iOaj= 100 or oj* + lOuO + 25 = 125 

V. 4: + 5-v^(1‘25) = 11,3 .. /. jb-11.3-5^6-3. 

The length of the perpendiculr from the centre on this 8id« can 
he calculated and the (ig is divided into 10 equal triangles having 6*3 
for the base and this perpendicular for the altitude. 

11. Let AC be the ladder (ft? 4) in the position at hst put and 
CG the position in the 2nd time then it can be proved by Euclid 1.26* 
that the 2 <3 s ABC, CDK are equal in all respects B.C=:52and 

Cl)=3ii .* l!l)-l!C + CIi = r)2 + 39=91. 

15. iD.^V(10* + 10')='/(2xlO^)=V2-10, 

10. Let ABO be a <1 and CD a perpendicular on AB (fig S) ; first 
les BD=a7 then AO ~BC^ +BA* -2 AB. BD (Luc. II. 13) or 

ft* +1** - 6* 


+ c* - 2<?a? 2ifx = ft!^ + 0* - oj " 




from the right 


an 


* ) Z/2 4.'/-2'-’/j2\2 1 


r 'f I'liic + a* + C-* - 4*)( 2(K,' - a* - e* + 4‘; 
za 


=~y fei +!■)« - 4*) ;4* - (« - «)*V 






SOLUTIONS, 



\ ____ 2 r _- 

= by 2{s-c) • ^s-’a)^-^/^s{s-a)(s•^b)(9-c) 

,’. area => JAB*C1) - x -y^.v(s - a) {s - b) i^s - e)«» s{s- a){s - i) - c) 

18. Let AB (fig. 6) be tbe steeply and let AC be 150 feet ; 
bisect BC in I) tlien DB = DA=:D0 and ACD is equilateral and BC 

«2AC «2 X150»300 AB150* = 250,8 .. 

19. Let AB be the tower (fig 7), C and D are two mil^ posts 
then evidently CAD = 30° AC« Cl)« l mile, make BE —BC and 
join AE then ACE is an equilateral triangle each side of which is one 
mile and the steeple AB is the altitude of the equilateral <3. 

20. Let AB (fig. 8) be the light house and C the ship; then 
proceeding as in Ex. 18 we find BCe»346 feet. 

21. Let ABC, ADC he two circles, (fig. 9) DxA = 30, BA —25 

then All the perpendicular = 24 .% chord AC = 2AR*»18.* 


22, Lat xVBCD be the rectangle, (fig, 11) BD the diagonal■»<:?, 
draw AG.l BD and from G draw G11, GK perpendiculars to DC, 
CB, let GII—/7, ; for the sake of convenience let us assume 

ADs»a then AB -a* then 4‘AG*c?t=arca of the <] ABD*J-AD 

f ^ ' CL tL ^ 

♦ABwitty AG—- - and from the right-angled <3 


ADG where AD = « and AQ* we calcula 


a* 


d 


alculate DG= j and 
d 




from the <3 ABG we calculate BG= ^— Again J'a»GE» area of 
< ADG-JAG-DG = i. also 

"da ar 

4 \/d* — a**GF m area of <3 ABG wf^AG'BG » 4 « 



«OLimONS» 


14^ 


Gl! =:. ,— Now Gil( + Glv=*EK =AB or ' ,,— -t-o 


:i 


— a^) (tP - a*)</(rf* - a*) = or {(l^ - a^) - sss^c^* 
$ 


(r7^-a*)- # </*£•«* 

.'. fl SB — _^L. .\ O'* sa -9 - 




li 


(1) AlaoGF + GH«Fn = ADor 


a{d^ - 0^) 


^ or a* .'. ” •*• .W ; adding (1) 




1 4)\ 1 , ^ 1 A 

iind (2) wo iiave 5"* + p'* =* — « a** . 

d- 

2J Let A be Ihe kite (fig. 13) and AB=kite string; bisect AB in 
1) th-n Bl)r--DA ^ DO /. AO*»AD.^90. 


24. Let X = distance from the root, then the part broken is 50 

A aj* + lO'^foO -jjf-2500 - lOOjj + ar* .*, 100aF«2 00 .*. aja-24. 

25. Ijet AB bo the pillar (fig. 14), B the finakes hole, BD^SAB 

«=a.7, let .0 = TK\ 0 being the place where the snake was pounced upon 
thin AC=»GD = 27-a?. Now AL® + IiC®=AC^ nr 9* +a*-( 2?-«>)* 
=r 729 - D lot-t-uj* A 54^8 = 64.8 .'. 0 = 12. 

20. Li t AB (fig 15) be the tree, rvC “0 = di.stance vaulted by one 
of the mnnkois then v AB + BD*1U0+20o*'5')0 = AC+ CD .'.CD 
300-«Now 1K''’ + BD^=CI)'or (100 + 0)''+ 20C''-(300-.r)« .-. 0«5. 

27 . If D(' be produced to meet the ciicuinference at E (figure of 
Euc. IV. 10 or figuje 12 of this book) and EB be joined then KB=j» 
=:side of tho inscribed pentagon v -«EA15 being at the«ceutre«=2<- 
ET)B=s 2 < BAD=®! of 4 right nn^es also BD=a=CT) = ACa*f/=side of 
the inscribed decagon v <^BAD=sj’q of 4 right angles and AB =AE 
» EC » A as side of the inst^ribed hexagon v < ACE—< BCD = 2 ^ 
CDB A EF a perpendicular to AO will bisect it Now BE® = EF* 
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+ FB« and EC**EF»fFC* BE* - I'X * «Fr>*-FC* = (FB f FC) 
(FB -FC) == AB-IU; - AC* = BD* or or f - /i* + dK 

28. Let ABI) be tho oircle(fig. lO) AB-® AD==radius ihen AB is 
the side of the iii'^cribed hexagon and A(/ of tlie dodcc.i^on when C Is 
the point of bisection of AD, AE a perpendicular on DB and produced 
to D then AH is the side of an eqnilateraf triangle inscriljed ; area of 
the dodecajron = 6 times the tiapcriuin AOEO®^ x 6x00X ABe»3r* 

also AE=»^ ^ AD-Vsr Ar'*-»‘h*. 

'I » 

29. Let Al)=.u then AD* + A('*=2 Dl)* +2AD* (Euc IT. A) 

or 16* -t 20" = 2 X 9* + 2jj* to - L5‘7 nearly. 


3'). Let 0 he the point where the two strings cross each other 
(fig 18) and let OF be drawn perpendicular to AC ; let OE=^a> and 

fix 

AC=d ; then OlOC is similar to BAC .*.12 : d: : at: EC E L^ = :j^ 

AM 

.*. AE+d-E'^ .’.OEA is similai to DOA^>.• o':;®:AE 


. ,, (Iv dr Vld—d.v 12-a? . 

.*. AE= or to= a;=»4. 

O 0 U M 

3L Let ABCJD (fig 19) be the (juadnlaterul, A(J'=‘J0, D!) = 50 
the diagonals and < A OB *45''; draw DE i x\(\ draw DF (1 aO 
and draw DF 1 DF ; now v DF || AC <ODF--‘l fi .*. '<DDF 
ctAo"* then DF«»DF, let each of thcm = aj then as* -.'ll)* ^ 

at=>^W2 ■. area (){the <jundrilatcral ■= \A0 x^(DE +l)ti)s5!20>'l)F 
= 20x2ov^2*=50O-/2. 


32- Let AD (fig 20) be the bar C the middle point of AD so that 
AC-T.AD^IIS, Da = DE = 6lhen AE«10; 2AF*+ 2(1^'**AC*+ CE* 
(II. A.) or2-0*=2CF»=7»+CI)* + UE»=7» + e + C-=8(i t'F* = I8 
=9x2 CF=3>/'2. ' 

« 

33. Let AtJCD (fig 2l) be the rhombus and let AE DC, < ADE ^ 
»30^ <.DAE^60 ‘; bisect ad in F then FE-FA .% <1 AFE is 



SOLUTIONS. 


151* 


equilateral AE « AF ^ A I) = J x 20 *= 10 .% area — DC x AE =* 20 
X10 = 200 

34 Let All (fi" T6) be the beiglit of the bill*], mile and AB = 63 
then IIH !<» approximatt-ly equal to AI>-=0d Let ar-radiuio of the 
rnith then Oil* =1JH* +011* or (» + «)* -G3* +03* oi aj* +» + J -63* 

+ 07* or ■= 63* -1 *3909 n(fail}. 

35. Proceed as in E\ 13 to find the side of the inscribed decagon 
thus let a7=aide of the luscubed decagon then l6-a' = other puit of 
the raeflua then iG^lf) - ar) ■='»* oi 2,)G-lG» = flr* oi ar* + lOjj-a 25G 
.% ar* + iGe + Gl.=236 r Gl*320 .% a? + 8 =17.8 maily . fl7 = 9*8 
«( ail ), again from eqn p- - A* + r/* in Ex. 27 ue have p* «1G* + (0*8)* 
*256 + 9G-01 - 352*04 ;) = 18-7. 

3G. Dicn\ Bl) ' AC (fig. 22) then BI)^ \D AD^ + Bn* = AB* 
01 2Al)**4u*y2 AD^40 •. 1)0-70- 40 = 30 and BD = AL) = 40 

BO = 50. 

3^. Let M> (fig 23) he the light house, C^D the observer ; from 
the light angUd liniugle AOL, (.)E lOijvl inileb ()A*^0(H)+ 

AL 1 -. known, again fioin the light angled triangle EOD, OE 

0 

=■ lOGO, OD = 400()+ ED i>> known Al) or appioximately 

the arc BC is known. 

40. 1st UK thod Let BD = ar (hg. 24) the 13‘' = l3* + l4* 

* -2x]lxaj{ll. J3) when Lea =5 . Al) = i2. 

2nd method. AC* = AD* + CD-, and AL** AD* + BD'* 

.-.AC’ AB*=CD*-BD’ (15 + 18) (15 -13} (CD+BD) 
(CD- BD)^14(CD-BD) .*. CD-BD= I and ( fi-i BD^U 
.*. (M)^9 ** fiom the right angUd triangle A( D, AD -12. 

3id inethol. Let AD*ar then BD = \/‘(13* - a*) and (M) 

= V(ir>*-a*) • Bl) + (3)=/(rd* a.*) + */(l5*-a*j or li^v^(13*-a*) 
+ V'(l5* - O'*), whence « = 12. 
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41 Produce P A to E 2o) make AE =■ AB EC then AB 
CE and the tiiagle ABD is similar to the tiiangle KBC 

BE BC BK-AP> BC;- BD _ , , 

•■•Ali“W)" All =-ui— 

AE {'n AC fl) 6 .1 Cl) . n„. . . 

” Ab“llD Al! -Ill) "*4" V“l*> ‘ BC .. to be 


divided 111 the ratio of 2 : 3. 

ai ea 


42. From ex 12, ? 


j(a i 6 -r o) 


and fiom cx. 9. 


4 aiea 


Ur. 


a6c 


« 

•. 211?*=“— , —. 
a 0 +1' 


2(ai b +c) 

43, Let ABCl) be a qoadulateral in^ciibcd in a circle (fig 2C) 
LetAB^a, Br-=6, CI)=-c, AD-r/, At - a? BD-j/Diaw CE j AB 

and AE _CD ; ABC + ADC-2 ii^ht angles ADF + A1)C=2 ri«ht 

angles, the angle ADE —ABC and (oiiscqucnlly the triangles ADF, 
BCE aie similar and BE : DF B(^ . AD 6 d cU BE«6 x DF 
.but + -2a x BE and a,* = c* +d® + 2)0 x DF 

-f. Ij^ — — f/^ 

.•.BE=- - —, DF = - , Hence substituting these 

za 2c 

valus in eqn (a), cd(a* + t* - a*) ==a6(i;* - d^) *. (a6 +t’d)aj* 

•a‘a^cd+ f*cd + fibi^ +abn^ (uc + hd){ad + he) 

% 

- »V[ {ac-^b(l\[ud + he) 


f/)ie(/+^)"j manner, if we suhtitute b, e d 

ab + cH J 

and a for a, b, c and d we «!hail have the value of the diagonal B0, 


44, From Ex. 43, £ry=»»c +/d, « 

45. From Cx 43 we have +*6* - 2fl x BE ssa* 

(t^od-^ b*od + ahe‘ •rahd^ 

“ ‘ a6 + cd 


mull implying byo5+rd, and iciib-' 
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trading a*ed-^h*cd from both sides of the eqn, (a® + 5*)a5'2axBE 

f 6* - c* — 

!ia6 + '‘Zed 


x-ifth •\rod) = ah(?-^-cfibd ,*i BE — f. -r—. NowCE*=BC* 


-BE*=(BC + BE) (BC-BE); and BC+BE = 6 + A— 

, 2a6 + 2^’r7 + a* + A* — c* — f/* + 6)* -(<?—«/)* 

2a6+2od ** ‘Zab-t'Zcd 

+ „ + 6+<-i-rf=», a + i+c-rf-2. 

-2(?, &c=Src ••. BC + BE = 6--—/f—* =24*^-"'’—”'^. 

’ Zabt'lcd ab'Vcd 


In the same manner it may be shewn that BU- r>E=26 
(s-tt)(jr-6) , (.f - cMf*'-^))(«- 

ab^ed ' •*’ " \ab’^cdy 

Kcncp the area of the triangle ABC=irtxCE 

*»_ __ 

-ab l]{^-c^ls-d) -Ill like manner the area of tho 

ab -r cd 

triangle ACT) 

^ ab-i-cd 


46. Suppose the inscribed circle to touch the sides in the points 
(j, bj c’, d (fig. 27) then Ad-Aa^ D^/<=!>.'’, C6 -Cc*, B6 = Bo adding 
these ciqualions we get AD + BC - AB+ I)(J ov a + G=:b+d I peri¬ 
meter 5=£jH-e or «^b + d .*. area = '/(.v —- b){s -c ){s^ d) ^ V{ahcd)^ 


47. Let A and B (fig. 28) be tho two points then AB is a tangent 
to the earths surface at its middle point D ; AD«DE neiirly = 4 miles 


and AEslO ft. 


D mileSdi Let C be tho earths centre and 

o X i 7 oU 

CD = r,theu AE*(2r + AE) =iAD* or 10 nearly (AE* being 

too small may be neglected) .*• r»4224i miles. 

20 
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lh4f 


48 0 (fi*:. ?■?) tlie centre of tlie escribed circle and ra=its 

ladiiia then <] A01’i = trapm, OACB- O ADC!= <] OBC+ <1 OAO 
- <3 ABC ®-^ar 4-- <3 ABC but <3 AOB«J(?r ^cr 

- ,, ^ <3 ABC area of the trianirle 

^i(fr+Ur- <] ABO :.r=. . - - --— 

^'a + 6-^''') 4’-c 


ADFECTED QUADUATIC EQUATIONS. 

Sz. 33« Add the square of half the coefHciont of the 2nh tcrin 
to both sides of the eqn. then at* ~3ar4-(.^)* *= (j?)*-2 =i| .*. or-if 

= oj—f A:^ = 2 or 1. Otherwise, ic* - 3® + 2=0 (at-1)1®-2) 

= 0 /. ®-1 =0 and ® - 2s*0 and 

G. Divide the eqn. by 12 the coefficient of the 1st term then 
a-* - then proceed as in ex. 1. 

lU. .'c* + 2® +1+12'/(®*+2« +1) =48 (.«* + 2» + l*J 

+ 2'/(®*+2x+1) + 1 = 49 .% V(«*+3® + 1) + 1=7 >/'(®* + 2® + J) 

12. + l = divide by then \ =0 »* + 2q- -- =2 

aj® ®* 

ff + ^“»d=^/■2 ®*q:V’2®=—i .% »*=pV'2® + '?.- = i-1=* g} 

so ^ ^ - f. 

•* ^ >^2 ” ® 

a=l again 

-3 
4 


13. a* 7 il=*(®-1)(®*+ar + l) =0 
a*+w + l=0 »*+jD--l .%V + -1 




I • flj ^ ^ i 


V(-J) 

"2 


4 
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• « 

14. «*-*-l = 2a7 fly =ar - 1 or 1) =-(a?-1) fly(a?+l) 

= 1 or oj* +*.-=.l then proceed as in ex. l3. 

15. fl? ~ 4, flj =a 5^ flj - 4 = 0, 0 ? - 5 = 0 (ay - 4)(fly - 5) =0 or 
fly* - Day + 20 ■= 0 ay* - 9fly = - 20. 


MAXIMA AND MINIMA. 


XiX. 1. Let a? = one*part tlien 8-ayaaother *. a'(8-ay) = 8iT-a>® 

ia maxinmm which lets*w, then a:* —8ay”-wi a»* —8ay+16* 
= i3-m r=4i'/(l6-w) when ?« is maxiniuTn, ay=s4 

the other part = 4. 


2. When -rx-— 


X 


a minimum or 


(8 + a3){2 + ay) 
ay* + 10ay + lfl ai* + i6 


, (.S + ay){2 + fly) 

IS maximum we must have -—— 

so 


as 


-h 10 a minimum and as 10 is a 

ay 


constant given quantity we must have - ^ a minimum which let 


= m ay* -h 1C = way. Solving this quadratic, ar = V (*[*“ - 1C), and 
m cannot he taken so small as to make 7 * l^ss than 16, when m is 
minimum we must have ^" = 16 r«=*8 ay=!?-4. 

The same solved without impossible roots ; 

Inutile eqii. ay* - mx = — IG let ay=.v + ? .% .u* - may = y* + my + 7* 
—?wj/- 7*=>^V*-7’‘= " »i* =“4y* + 64 which is evidently a min, 

when wi = 8 and aj=*7 

This is the solution of the dynamical problem to find the magnitude 
of the body which must be interposed between two olhers, so that 

f ^ 

the velocity communicated from the one to the other shall be a max- 
mum. 

% 

a. Let p - {«-6)*«»ni p-ay* + l2»-36=wi i»* - I2fly =sp~ w 

• 3d. Solving this quadratic we find fly«*6i: V(p ~f«) and here it is 
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evident that m cannot be greater than p when m is maximum we 
must have m=.p a?«C. 


, a? . 

d. , , Ts maximum 

1 + aj* 


1 +»* . 


X 


is minimum which letam .•.«* 


— - 1. Solving this quadratic eqn, we find ® = 


11V 


and here it is evident that m or cannot he taken so small as to be 

4 


less than 1 when «« is minimum we'mustliava — = 1 m—2 

4 

and = =»1. 


5. Let aj = one of the factors 


. 1 0 
2P 


other factor 


* 2r;G . 

»* + - IS 


(JO 


z 


minimum-??! a?^ + 256 = >??ai*. Solving this quadratic we find ai* 

. Jt is manifest that when m is minimum we 


???‘ 


must have =256 or ??? =32 
4 


a? 


jm 

“ V 2 


4. 


6. Let X be the fraction required then let a? — a?* •= ?w, its maximum 
value ai* “ a? = — wi whence - m) whence if m be maxi¬ 
mum it cannot be greater than | m=\ a? = 


7. V ??i is a constant given quantity, the expression is minimum 

when - 2m^x + mat^) is minimum or its cube - 2??!*a? + is 
minimum or^ ???* — 2???®+ a?* is minimum which let=p .% x*-2wa? 
ssp^fa* a? =*???+‘'/ji? and here it is manifest that»/hen p is mini¬ 

mum it must bc=0 x^m, 

8. Let ABC be a triangle (fig. 30) the base BC = 0 and AD tlio 
gUitude let the altitude of the inscribed reel. = DB~a; AL^sp 



SOLUTIONS. . 


157*. 


— ar, Now from similar triangles BC : BD ;; FG : AE or a : p 
j: FG : p-n. FG="^^"-^ area of the rece = ^ ^ —® • 


p P P 

{p-x)x and this is maxira-um when {p-x)x is maximum, let tliis = »» 

>* 

4 

V 


then -/)a7= -?b, whence ^ \^/- m) whence m =»^ 


a?i 


2 ' 


9. Let «=area of the triangle and x one of the sides, then the 

other side would he the siim»at+ is minimum, let this=nt 

X X 

~mx^ » = -2fl =2a m^=Sa 

/. m=:2‘/(2a) «=r\f(2n) .% the other side is also=\^(2rt),' 


lO. liCt X and y he the variable sides of the triangle then 18=8 + <» 
+or y= 10 ® and tho area of the triangle = 0(\) - 8) (9 - a;)(9 - y) 

= 3v/"(9 -t)(Q - y) is maximum and v 8 is a constant factor, 

/(9“ •>)(^ - //) i‘5 maximum or its square (0'-<r)(9 —y) is maximum 
or (9 “ <ir)(9 - 10+a:) is maximum or (9-aj) (aj — 1) is maximum which 
let =n - 10 aj=—m —9 whence a? = 54:V^(16 —m) when m is 

.maximum, it is = 10 and z. a? = 5 and /. 


11, Let CB=fCDssCA = 2 (fig. 31) where CD is at right angles to 
AB^ let CG=aj thipn FG = V(4~®*) .*« area of the inscrifjed rect = 2at 
V^(-4;“aj^) is maximum but as 2 i^a constant quantify, is 

maximum its square a*(4-a*) is maximum.*. is maximum 

which let = m .*. - 4af* = — 7?i iB* = 2=tV(4-w) when w is 

anaximura iii3=4 .*. 
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13. Let ATICD be the given square ifig. 32) and EFGTI tbe 
iii!>cribcd square ; let DII—» then AI1 = 8 -X and it may be proved 
that AEsslJD-ar area of the square IIF-HE* = AE* + All® 

-f (8 - oar = 205* - Itiaj + 61 = 2(a;^ -Soo + 32) is minimum a?® —807 + 32 
is min. vrhicli let = ?», then ai* - 8w = ?7i - 32 jj*-Sat + lC-^wi-16 
.•.ar=4 i 16) when m is min. iti,|i=16 .'.JK‘as4, i.e. tljc angular 
points of the inscribed square will rest at the middle points of the 
given square. 

13. Let ADC be a quadrant (fig. 33) D being the centre, let BD 
= y, l5E=u, DE being the tangent to the quadrant at T v <1E15T is 

RT* r» 

similar to FHT EB : BT BT : BF BF=„^-« - where r = 

ED X 


radiuj) ami TF = ■\/(’^ -^»)=^: BT :: BT : 
(BG=TF) or y : r r : -'Vi ®*-</) J(= 


•V area of the 


.T® 

<1 RDE=s4o’7/ = 4r. ,, is minimum. 

- v' - .^1^2 

Now *.* Ir is a constant quantity .\ ^ y or its square — 

IS minimum which lbt=sw and here it is 

manifest that m cannot be less than lai® it is = 'l/® when it’is min, 
and aT-'/2 and y —=r ctV‘2 or the triangle 
described must be isosceles. 

14. We can reject m* which is a constant quantity and see when 
—becomes a maximum or is maximum which letsrcf 


JD® 


thea = ® A1 o) whenco 


X- 




’ V' 
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35. Let AC be the rectangle (fig. 34) and EF a diameter bisecting 
BC, let 0E-=ar then EF=2aj, also DC = 2v'(4*-»«) 

.% rect. AC*=2«rx2\^(4®-»*) = 4a7V(l*-a?®^, now this is innximuin 
when «-/(4* —ao^) is max. or when its scjiiare «*{!* — a;*)sal6jr^ - a* is 
max. which letasw - IGjd* = - wi .*. aj* -8 1 V(16 - m) and it is 

manifest that m cannot be grviter than iG .% wlieii 7/i is max, it must 
bcealG a>*=s3 jp=2v^*2 .% side of the square ss4\^2. 


+ 1 

16. Let a;=no required, then ^ is its reciprocal, then a7 + ^- 

Of 

is min. which let =a?n .’.a?*+ !=>»» a?*-m» = -1 ^*-3) 

»»=2 »« 1 , 


17. .* m* is a constant quantity vre must see when x{tn-x) is a 

maximum, let this=f> then j»jp-aj*=a a?*-mar=-tf whence «=»!? 


Vfi'--) 


It is manifest that a cannot be greater than 


»r 


a -■ 


4 


19. Let AB be llio horizontal surface, (fig. 35) C the point at which 
the candle is placed Tnoptics it has been shewn that the intensity ot 
the illiiinination varies inversely as the square of the distance,and with 
different degiees of obliquity, the distance being the same, as the sine 
of the angle which the rays make with the surface intensity at A 


1 BO 

’ a7^ ^ ” T illuminating power on th.e su/fac at A®* 

BO Ar»2 1 . cos^a.^ . , 

a'(~ • Apr ^ T77a “ ^~Az~ ’• ^ cos-aanism u{l sin*«) 

Avy AL/* AtJ* 4 


' = sin a - ain*fl^ is max = m Njow let sin a —y y - y* = m .% y* - y +»« =0 
let one of the negative roots of this cubic eqn* — w and it is evident 
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that y+ « must exactly divide y* —y+?)^=!0 and -- 


y* - ?/+m 


y + M 


«y*-??y+«* 


-1=0.(1) rcm = w-(?i* —7/) w = —n w* - by eijn (l)' 

fix IX j £y^ 4 ^^ 2 \ • • 

we find y*-ffy + ~s=0 whencey^^ ^/v/f ——J and here it is 

t 

evident that the greatest value of mis when w*=4»w=»47i* - 4« .%■ n 


and y=”. BC = ABx - ’ 


2l. Let a) = one p^rt then i6-a; the other ai(lG-ar) —a® is 
max. or l 6 ®-‘ 2 j 7 *= 2 {Saj-aj*) is ninx. leaving aside '2 a constant factor 
wc have Sa - = iini x =m say aj® - Soj *= - a = 4 dsV"(16 - 

when ?n is max. ir = 4. 


CALCUTTA UNIVERSITY ENTRANCE PAPERS, 1880. 

Ez« 35. * 

7. 


r 03 2.r* ) f ^ 

2^37 ] 

[ aba-aa^+2ar^ 

( flt a{b — j (37 

a{b-tx) 1 

1 a^{b — a) 

aha + act^ — 2aa* 

aba + aa^ 

ahx-aa^ a^h*a^ — a^x^ 

a^{h +J7) 

a* [b ~ O’) 

^ a^[b -7 a) ” 

”a'a7*^6*-aj') 


% 


:o. 


(*_<? ma ^7)0 rehijk _mh ma-Ync rnh-^-nd mct~\-vc 
h d mb no nd ^ nc nil ^ inb-i-nd 


no c a c . <z* e* 

°nr d ' 6?d’ 6i=,/i 



+ <?* 

-jz 0 ^ 0 ^ 


-c* 

+ 


extracting the square root 


(ti^ +<^*14 ^ c 
( 6 * 


ma-\rne 
mb T iid 
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12. Let St be the rate of the stream per hour in miles and y th$t 
of the bout; in going upstream the boat has to go against the stream 
therefore its motion is 3/ —a; miles per hour; and in going down 
stream its rate is it + y miles hy the question, 

tJO 44 ... 

--r — ass 10....,.(1) 

y-ar a +y • 

40 

—+ , = 13.P) 

y-j; rtr+y ' 

multiply (1) by 4 & (2) by 3 then 
120 170 .. V 11 ... , . 


120 170 . V 11 _ ... , 

-+ ~ =»40 J - =1 •*. at+ y= 11.,....(3) subtracting 

y-» a?+y f w + y '' ® 

J.™ 4. - 39 J (1^ fVoin (2), + -li- = 3 ,substituting the 

y-4>af+y ) ' y-aiiOi-y ® 

value of X -5- y, + 1 = 3 or - ~ =*2 y - aj =? 5.(1), addi ng (4) 

&(d), ^yasslO .*. y=»8 


1881. 

« 1 1 ^ ^ ^ ^ 

aU.c a[a-b){x~a) l{b-a)ix-L) orbja a(a~b){m-'q) 

I (a — 1){IB ~a (a? - 6) + 6a;(jj - /) - - a) 

^ f{(l - 6) (® - 6) * abx (if ~0){a>~- a) (m - b) 

asn^ — (t^x - abx + a b - 6.x® + wAar + 6®aJ - ~ ax* 4 a*x 

* nba!{a - 6) (a -* a) {x - b) 

a^b - ab^ nh [a-b) 1 

~ Cf6x(a -- 6] (a; — (f)(» - 6) abx (a - b )(x >- a)(se ~ i) ~a){x—h )'* 

ai® - 5ax — 6Git* ■= m* ->llaaT + 6fl«u-6Gc6*=»aj(flJ'-ll(f) + 6fj(ii{-llo) 

«(ai 4 Go){ai — 1 Ic^, 

3 . Jf we can .from that "'^+i—- 20 is positive then what ia 
* y X * 

^ * 
required is,done or if — + - 2 is positive or if a* +y* - 24iy is ppsi- 

V SJC 







SOLUTIONS. 


tive. But we know that a>* + j/* is always greater than Itay when x 

and y are unequal see Ex. 1. page 128. - 2 is positive. 

y X 

U) /aa + lla + 20 iTot + 20 

■■3 4 - 1 Squaring ;t)^ + njj + 2o = 9+ + 6 a?-1 + 6 

V^*»* + 5»d — 1 6jj +12 = ^ 0!^ + dx — 1 a? + 2 ~ 4 I'laj — 1. 

Squaring, aj* + 4a5 4 4 == oj® 4 5j; -1 a? — 5. 

^5 _ •3_ _ 1 - 8 ^ _ .^0 _ 3 *n -3 1*8 

9® •8-2ar x 2*4-5*^^ 2*4-6.» •6“2i0 ” a? 


4-05 3*6-*9 16-2-4-05 2-7 

- or ^ — =» ——-or - 

9a? 2*4-0a> 9a? 2*4- 6a? 


12-15 . 1 ^ 4*5 

9a?' 2.4 - 6a? ~ 9^ 


a? 


or a? = 1*2—3a? or 4a? ='1*2 •*• a? =3*3. 


(3) .. (1), a*a?4 (2), multiply (1) by e and 

subtract it from (2). 

tbaXVl^te] ••• ty subtraction. 

/ , * 1 
(a* “ ao)a? = c* - 6 c% ‘ “ 


“ a{(L b) ' multiply (1) by and 


subtract it from ( 2 ). 


a^ss^b-y .j, ^ oia~~c) 

a^a-^aby = aa - o Oy - c ao j <= 


6. Let msuo of yds. 
1010 920 , 

” -— — 4 0 

a? y 

1080 ^ ^ 
a? “ y* ^ 


A rides per second and y that B rides 
by the question. 


2120 1900 a? '2120 53 

Adding up. --- - - - .-. y = ^ 


« 



Substituting the value of y in the first of the equation. 




SOLUTIONS. 



1040 4R7n0 . 

-- - --- + 5 

is 40jd 


50960-487C0 , 2200 

oi* - -=5 c>^'-rT“ 

49aJ 49w 


= 5 


41,0 

®~40 


y = A will take 


1040x49 1274 


seconds to ride and B will take 


440 

1040 X 5:4 ms 
440 ” li 


11 


3 


l25--“ sec. 



miscellaneous examples. 

# 

Sz. 36. 2. Multiply the whole eqn. by 2alc tho L. C M. of the 
dcnonun.'itor-? then ail' + — a^) + 6(< * + </* - h^) - c*) 

=2a?)c* or (ih^ + flk'^- + - 6* + ^]^V + —0* -•2«6e'*'0 

or {a^h ~li^ + 2b^c~ b, + (aV — + 2bc^ — e®) — (a* — ah^ + 2abe — co*) 

= 0 or//1 -r-2)- 6*+-26i? e*) - a(ci* -+ 2&(?’-'e*) 

= 0 or (/> + <' - a){a' — +26t?—=0 or (6 a^la^ - (6 -<.'’)®}=50 

or {b ^,)(a + b~o){a- b ■\'i) -0 one of the 9 factors = 0 let a + 

Z> - c - 0 then « + 6 - c’ .-the 1st fraction - rr -tt— 

2bc 2 6 (a 4-6) 

b^ - (r (a + Z,)* b — ft a + b 
“ 2b{a + b)'^ 2b{a^\b}^ 2b 

Similarly the 2nd fraction - 2„j-^ri7-= 2«'+IS' 

= 1 aftd then the 3 rd fraction =- 5 ^- -1 

2rtZ) 2ab 2ab * 

3. V n is any positive integer 2n is an even no .*. 2fl + l is an 
odd no. l3®*^^+l is divisible by lll-f 1 *. e, by l 4 . 

* 

. Sum of alJ tho antecedents , . . l0(aj-l*'V-«l 

4- o ^ 7 . -- . —each ratio is — 

bum of all the consequents I0{a? + 1} 

^ as^ - -• J .-.a- 5. Substitute tliis value in the 3 eqna 

« 


and we will get y=4, 2 * 3 , 




SOLUTIONS; 



S. Let each of the given expressions then ha-^-ay-ct^p 
((** + 6*),c?j^+--+ + ea7-5.V'=»^(a* + c*) .*. «r=sjt7(6+ <?) 

y=pa+c),*=pf-» + i) ••• /’ = A+7.-i-;7=r+l ••2(a + 6+.0 

_«ai_ hy oz .Tt + </+•« rtar + ly + ct 

o(A + t*) 6(a-t-e) ^ c('i + 6) 2(tt'[-ft*+c') ‘2(</A + ie + ac) 

^ at-^-y + zax-^hy+ 02 
a + b+c“ ah +ho + an ‘ 


0. (» 






« «> 


37 


1 - IB* 

” 2 /' ” y 







m 

9 • 


iJ 


• Cl 


X' 


4 

J3‘‘ 


y 



J_ 

"“o 

(»y)« 



»• 


4 ,4 

o 

y5 (xyy 



/.+ 0'’}°= -- = 1, 


(xy)'^ 

m 

10 . .K*+ 5 /®+ 2 *—iBj/—yjr-JB^ — 0 7. 
tf"yz-W2)^0 .% a-*+ y*+2* - 3ipy3r«*0 


Car + .V + 2 ) (aj® + + 2 * - ojy 

.*. a:*+^* + ^*5*3>ry2. 


11. (1 ~ e*) - (l-a*)c* = a® - a^o® - c* + a*<?® = ft® — 0 * 

l2« Cubing both sides of the oqn. we have m* st=«-f V(ft® + ft*) + ft 
+ ft*) +3^(ft® — ft® - ft*} X fV{ft + Vfft® - ft^)} + !ij'{aV(a^ t ft*)}] 
•■2ft + 3*—ft*Jt = 2ft-3ftjf iB*+3fta»=l^. 

13. The left side expression of the eqn, to be proved =»4ft*ft® 

- (ft* + ft® — e\)*; here ft* = (at* + 1 —2.'b®), ft* =4a;* ft* + ft* = a;* +1 
4>2aj®s»(>B* +1)* but e* ■»(ai* +1)* .*. ft*+ft*-c* = (a* +1)* 

-(5P* + 1)*«Q. 


14, ft + ft**. ft + ft « - c .’. ft* + 2ftft + ft* =»#* or (ft* + 6* — e*)* 
■•4ft*ft*‘ or ft* + ft*+c4« 2ft*ft* + 2ft*ft*+2aV. 



l5. 0*= 


a-h 

'U(ah) 


= 


SOLUTIONS. 

» 

{a^ h)^ 

Aab 

2a(a-^b) 


165 ! 




rtf + 6 . 2‘J‘{ih) , 

“2^^(«4) •■• ^ a,.-■ = '* + *• 

^2^f[ah) 

16. liy Ex I'i in pape 120 -wo have (aj* - yt)^ + (y® -ar*)* + (a:* — ary) 
--3(uC®-// 2)(//- aj 2 ')' 2 ^ - ,r//) = .’K* + 7/* + ?* - Sayyr)- or ( - 8)* + 1* + 10* 
— i{ X p 8 X 10 = (u* + y* + 2 *-.)a?yr)* or (u* + y * + z* - Oaryar)^=27® «* 
+ ,7/* + 2 * -3®y2s«27...(l). But (oj^-yz)*- (y®-aj3')(z* -®y) =i»(®*+y* 

+ 2®-3a?//a')«(-8)® ”1 X 10—54.. (2) |^|-io*=2; similarlyy 

and 2 can he found. 

l7- Lei af=# digit in the units place and y = digit in the tens place 

.11 .1 10?/+ w , - lO?/ + fl? ^ 

ihen the no-lOy+aj then- = y + 1 and - - -=4af y+1 

• jr + y a; + y 


= 4aT. y = la?-l. Substitute this in the 1st eqn. then - 


10f4a? - i) + rp 

X + 4;ff ~ 1 


!=4jt- 1 +1 =4i» or -V- =ix 41aT —10=20jir*-4ar .% 20«i* 

5x- Ij 

_45a7=-10 + = 5 

X-2 y-4« - 1 - 8- 1 = 7 .*. no =«= 72. 

10^ Let All (fig. BG) he the wall, AC the flagstaff, BE the hori- 
2ont5il plane, tln'ii if a circh^ he described so that it pas-ses thrhngh 
A and C and touch BE at D then D is the point where the flag^staff will 
subtend the maximum angle, fu- talte any other point E in the plane 
then <ADC= <nFCbut^AFCis greater than ALOV- < ADC is 
greater than the* -cAlilC, Now BD® =BC.BA (III. 36^ = (3 + 5^) x3 


:S-Jlx3»8.''x3c:2r> /. BD*=5. 


£0. The left hand exi/tessioni 


2a?+2V’fjB®-25) 
^2x - 27(»® ~ 25) 



16G 


SOLUTIONS. 


{sf (.f + 5) - -/(j? - ^l)}“ {'/(a» -1- o) - \{ji} ~ 5)}" 

^V’.a? + rO-\'‘('af~r>) ^ {/(an-H) + \'’far-5)}* 

(.r + 5)-r ■/(iO-5) ” {'/(.iz + T))— —5)}* 

ivv- . v^-P + T)) + v^(j»-5) ^ y/(,v + b) 5 + 1 6 3 

-/(a?+ 5)-/(,»-y) ' * ViOr-Sj 5-1 4 2 


07 + 5 51 

«7-5~ 4 


_ 9 + 'l_ 13 
5 ~ 0 - J “ “5 


.•. (» = 13. 


— ,7*^ f > ^ ^ .r . 

2l. o - - 7 . cleuominators may be containctl \n 

zero of tlie ilenoininiitor once or twice or any no. of times 


0)“^ - CD* 
at^ - 


= indefinite qnantily and to make it=l is wrong. 


22. Multiply the 1st eqn, by 3 then 3^^^ +3*2^ =51 ; Sub¬ 
tract this from 2nd then 2'^'^^ —^.2^ *»8 or 2^(2^ — 3) == 8or2^^ =S 
e=2® .*. y = 3 and from the lstaf=2. 

23. A 15 C is a right angled triangle (fig. 37) right angled at A ; 
Jet D the middle point of B(J he the place of their 1st. meeting and 
E of the 2nd ; let II m and 13 m be tbe valocities then 

AC + CD^All + 111) .AC + r'T)_j., (AC + CD) ■.(All + llD) 

13 m ”* Wm ^^A]J + iJi>~“ AC + L’b-t (AB+.JlD) 

l3t-ll .. , in) + AB + P»0 D(^+AC-.30 

71V ** ii r 1 albo ^ — ii' ^ 

id+ 11 ' ' libM 11»» 

i}(j+“AC~ya,‘"AB-AC+eo - 'P'y‘“g(0»“d 

A P A P 

(2) we have vt 7 -7yV . =1 or AC«- AB-AB-AC + GO or AO-AB 
^ AB-AC + 60 


=s‘30 suhlituting this in (I), —r— «‘/.v A B + DC + AC = 3G0 

° AB+ dC + CA 




SOLUTIONS, 



24- ri-f --2 1 


i 


/w-\-cY n . /j? + «\’' /x + c\‘^ 

0 ) "Vrf ) ■• V o } “1 a ) ••• 


**. dju + ad=hx + ho :. {d - h)(o = hc'~ ad 




a + ar + r> 
6 a 

6c - rtf/ 


25. Let »=*distance in miles then =no of hours required by 

« <r, 

the 1st person and j^^j = no of hours required by tho 2nd person then 
X a I f, 

jJ-30 + 2 •• «->• 

28 scy .: 22J.' :; 95,000;000« : »' .•. ji ^ 68,010,000 

29. Divide tlic expression by <w-Wi and thv^ reinamdor after 3 

terms in the (piolientcsni*(2w - (b?) - (jin^n = 0 2/n ~ Qu=Gfk n = ].m. 

30. a-\h+c = 0 tn-6«-“c* + />»*-o® =-2u6 a®+ 6* 

f(<* = 2(6'='-a6), + M + -2(c^V.2-£^^•’“-^^'®)=:2(a*6» + 

+ + b^c^) - {a^ + i ^); =2{an^ + - 2«/;t-2) = 2(6** - abf; 

again .*. as + 6 a= — c a'* + />" +(’■' = — fxih (a® + "2(1^b + 2rt b^ + i*) 
»= “ 5ab{u + b) (ct* + ah + 6^) = -- 5a6 [a + b) -ab\ ; also a® + 6* + 0 * 
= —3«5(a+6). 

rt*’+ 6''’+ e*' -‘5ab(a + b)(c^ - ab) _c*~~nh 

5^a® + A® + c'®) ~ -l5tt6(a+6) 3 C(c® —a6J^ 

a* + 6* + 

+ + 

31. = ... +4’*-y) 

n*(y-*7) w(y-.L) 7>(z-4y) ^ 

+j>(4jc — z) = 19ifl ~ 3y + 3z .*. + .‘hi + 4/0 X =* 19a7 •■. m + 3n + 4p 

-19 ..(1), (- w^-#*)^ = --3y m + 72 = 3...(2) ; -/j=s-3 .%/7 = 3...(3) 

and from (1), ( 2 ), (3', 7i=*2, ^> = 3 ; in the same manner the 2iul 

portion of the equality may be treated. 



r 


SaLUTIONS. 



32. Height = lOl x 30»«i4490 ft. 

33. It ha 8 been proved in Euclid 1E5 that if & square and a rect¬ 
angle have the same periihetor the area of the square is greater than 
the area of the rectangle 8 ft. is tlie side of the square. 

31. 4a* - + 496*== (4c* - +496*) - = (2a» 

-* (3c6)^ = (2c* —76* +3tt6)(*2a* - 76* - ’6 at) 


35. V the periiTieler of a rectangle is greater than that of a square 
of the same area, the cost of the walls will be least if the form of the 
room be a square. 



38, 

a3 + l 

= 2x 

, a* —07 = 0 ?- 

1 or a7(07* 

- !) = »- 

1 or 

(« 

- 1 ) 

=a»» - 1 

a!{x + 

l) = l. 





39. 

Dividing tho 

eqn. by 8 we 

! have a* 

- 3j7 = ; 

let X 



1 > 

J 

1 \ 05 

, 1 

05 


then^ 

y> +- 
P > 

) -^\P 

+ fh 8 

J' ^ pn 

= 8 * 

a.*- 

- 

-1 


65 . 

‘ 8 ^'' ■*' 

/65y /C-f' 

\irj “■ VlO, 

y— 

3969 

10 * *’* 

p?— 


05 




p*=s8 .% a?=p+^«24. 


40, 



{2 + Va)^+ ( 2 -v''a>-=iiri. 


41“ of the oilciimfordice is travelled by the 1 st povfion and 
U^^^of the circumference by the 2 udperson in an hour .‘.gain iu each 

1 1 .1 1 . 

hour by the 1 st person = 4 -- - = 


618 618x24 


_ 625 
G18 X 24 


: 11 : or 


£b=s 24 hrs, 65 min, 

43. First method. Let a?* and ?/* be two square*numbcr.'s and let 
iu*+^*s=s{wcj-y)*««*a»*-2ai?y+ y/* A a;* =«®aj*-2«ary .% ats^n^ai — 2ny 

xtT= : if the numbers be integers then y=3;r — 1 , then 

Thus if ?}»2 then 5 ^ 0*3 and le = 4 (Diophantiue analysis)^ 



SOLUTIONS. 


iGd* 


Si'cond method. If n represent any number &nd m any other nura> 
her then will represent the hypotenuse of a right angled 

triangle of which tlie other two sides are —w* and Imn ie, («* —m*)* 
+ im^n^ =■ («2 + 

40. AVhenajsl, then wi + ??+/? —0 . (1), when jw=2, 4im + 2n+p 
=sl8...(2), when ar=s3, 9//j^+3n + /) = Sl . (3). from (1), (2) and i8) 
determine m, n, p and then with the value of ar, find the value of the 
expiession. 

47? w*+ 2 * = 3a??/^ by px. 1 p 121 si»)t^{a~h)(b ~e) 

(e-fl), but by the 1st pqn. 2 = - ^- xy\j!!-^y)={a~-b) 

{fj —c)[e — a)...{[) and the 2u(l eqn. becomes a 6 + e) 4 yta + e) 

+ {-m- t/){a + 6) - *. at(c-a)- y(i-c)=0 ^ . (2) > 

thus ( 1 ) becomes z'Jb^ ^ | 

“ 0(^* ” ^) •*. »* sas(5 •* c)® 

w -b-c and by (2) y^<j-a and hence 2 =^ 0 -h. 


48. If a« + iy + r’z = 0. and + + o '2 = 0then 

6c - u c 

V z 

» , -r-®® ,3 3 1 See Todhuntci’s Algcbi a, new edition Art 385 

ca^-c‘a ab*-afb ^ ’ 

Here a>(/; —e) + yip - «) + 2(« - 6; = 0 and a{b - <?) + 6(t* - a) + c*(o - 6) = 0 

h — Q O'-a a - b h? -cy eoo- az ay — hes 

t=--- 1 * or __= ^ 

“cy'-hx az-^CQs ha •-ay 0-t, c ~a a-^b 




VO 


SOXtJTlONfU 


X^ 1 \ 1 .[oft 




, . , Suth of ill till numeiitois 

,•, each of the e\piessions=. , i. . i 

^ biiiu 01 ail the dtnomioatois 

51. Let u =sidc of the equilateral triangle then the altitude 
»■ * J 3 and , the area of a tri ingle = I x base x altitude * x jg 

M ** ** Zk 

X ^ 

•srea = lC'^3 or . «=iG • aj* = ()4 .% ®=8 

4 

52 wiw + l=0 mn=^l * *. \/{^, 

n a \ \«* / 




a’ + wVi®' 


» + f/w 


'-V 


o® \n^h^ 


T® + 2 i * 1 ??/ 1 - 11 ^ ® 


n V r U' I 9 . rfc . *>0 a a ^ a 

*. — — , »* + 2 n»y + « y * rt® + /<« Z - 

Again from iho 2nd etjn (; - 7ix}^ = + 6® or y® + ;i®aj® - 2n(oy 

»»fl®»® -I- 6 , uid »® + y® i?i®ai® +1 ®y® —a* + 6® + rt®«'’ + 

• (*P®-I-)+^/'‘(T + y®) = (a*+ /®j 4 ?i"(a® + ^>®) 01 (l + ?i®) {* + y®) 
«“(o* + 6 *)( 1 +n®) * ?*q-y®—«® + ^® 

53. Sf=-a^-hi,, -aCf -ab ai-t fy + 2 -a’-i T H c® 
^ah^ac^-bo .*. (an / + 2';((:» + 6+f) = (.a® + 6 '’+c®-a5-ac-6e) 
(-* 4 ' 64 c) ea* H- 6 * + c* — di/ 6 c 

XB*—(a®-;^^)® - -rtil ata*-l-t'®+<^-3a^K:) 

af ~ ti ~' * « 

+ + c® ’^3 ilc in 1 U iiannti the ether c\prcsoions are equal 

* o 

55. Put llu T luc» of (i and Z> in the fiist e^|lusuon tl eii 


(a+6)“- i,-i)'=(“'+ ■'/+ , ^f)’ -(“' t V - »'■- 

Vy I 1 / Vy 4 0 1 / 



SOLtnoNS. 


in 


{(«+?/)*-• w* + 2ar?/+ ^*-aj* h'2aj7/- V* 4aiy 

(ay) * {/})' (ojy)^ (ay)^ 


68 a?y+yz+ «•.»+a>^=30 or (y + z)^ + «(i+«)«30 (» + y) 

(a; + z) = 30 , jpf/ j-y2 + a?'4 y**® <5 a?(r/+«r) +y(y f2')-“35 

• (i+y)( + 7 ) = u ) , »y +77 +J12 + «*-42 •. y(ar+7) + 2(» + 2) 

*=42*or (/ + 2 )(an 7)=42 {a + ^)*(x-^ t)^(y^ 2)*=30x35x42 
then piocicd i& in c\ *3p 08 

59 L* +2'-'=l 01 i*+ *^=i 01 (2*)»- 4 2*' + 4=.0 or (2»-2f 

*4 

8*0 or 2' *-2 ojssl. 


Cl 


3 -T S 

1 =,., V->A3-1 -,3^=3- 

Vd'i*! Vd +1 

ft 


ash 


(»1 Jf CIS 1)0 the G r AI then let 8 15<» and 845y be the two 
niinibcrs then 846a?H Gl*!/=^2J > y)ss8l225 . ar+ysp5 

when a-**] y^4 md when 10 s2, y- j <^o thii 815 and 3380 m^ke 
a pair and K/H) and 2536 make anothti pair 


65. Let »s=no of eggs she bought at 2 i penny * otsnoshO 
bon^iiit at 3 a pciinj whole sum spent =^ + ^«^^^and whol^ SUQ» 

realised ftom ‘■elling — ’* 

laid out = ®“ -lOOd =85 id. 

0 • 


iub iah , 4a6+?a*+2/5 4a6+2flf6 + $5* 

.■|-2<i ,d2o --^-— , 

f ft **'*“ ‘^ . ^ _ tf -t 6 a + b 

4a6 f, , 4^ ~ 2(»* - 2rt6 <kM) — lab - 25* 

0 + 6 fH 6 rt +6 <* + 6 
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SOIUTIONS. 


6o5 4-2ff« 35 4-a 3a+^^36^0 3<n-6 

** 2a6 — 2«6 — 26* 6-a*^ii —6 6 —a 6 —a** 

3i6+fl —3a—6 26 —2a ,, 

6 - a a - 6 


67. Square both sides then the lotional parts in one side of the 
eqn. = rational parts in the other side abd the irrational parts in one 
side SB irrational parts in the other, here making the rational parts 
equal we have 2«*-l0aii» + 7a*3s2»*-]6c».»-9a* 6o«»=-16a* 


©therwiae (a»* - Saar + 2a*) - (a* - fajt + 5a*) = (a?* - 6ajo - 6a*) - (a>* 
— 10a» —3a*) ; divide this by the given eqn. then-/(»*— 3ajf + 2a*) 
-V(<»*-7aa? + 6a*) = (»*-6a-P-6a*)-'/taj*—10a»-3a*) add this to 
the given cqn and square the result then a? can bo easily found. 


C8. 10()'=sl| hrs. = jlirs., let oierate of the waterman in miles per 

hour then =no of hrs. required to go down stream and - no 
2 +Of ^ ® Of -2 

3.1 3j^ 

of hrs. required to go up stream by the question + ” ~2* 
whence a;j=d. 


69. Let «»uo of £ he began with then ^aioremainder after the 


1st game then §» + = 


4» + 3 
~6~ 


- sum he had after the 2nd game, and 


4%+3 

6 


•kle-a? a;=a-2* 


< 


frn n U* 1 ii. -J 1- 2» + 3 8 4«J* + 9 

72. Cubing both sides we have ,, _ + r: -.. +3. — - — - 

® 2» - 3 2j? + 3 13 • 441* - 9 

4 ^ 

8* /4«« + 9\» 8a*+ 18 24 4a*+9 8* /4a* + 9V 

“l3*' W-V " 4a»-0 ■^ld4a*-9“ 13*'\4a*-0/“*'*’ 

» 

a4_ 60 8* /'4 b* + 9V, /4a*+9\*_ 60 13* 60x13*_27 

13"" 18“Ii*'\4«»-l»/ '■ V4a*-9/ ~ iS** 8* “ 8* "*'“l4 



eOi^UTIONS 


IW 


SJf+l 

r 


3r+_l 
* 


74. Dividend =:» 

divisor 


- y^ and 


.S« . ..OJr 


" K 

•r A» J 


.,3r+i 8 <rfl 
- - ^2 

+»- y 


/ ® 


,34r_^^33-r 


»/* +y^ 

..34? , ^ o3Jr+l 

V“ ■♦■?/" 

0 


Here 2^^^^ -2^* 


7b, Let w + m he their common measure then by cx. S5 mi 


b_-i' 
a - a*^ 


now divide oj* +tia! + i by a + «i it will be found that the remainder i$ 
6 - m -t and this must bcaO for the quantity is divisible 

hy Mir M ’• i - am + = 0 or d - a* ^=*0 or b{<t -o')^ 

- a{h - b')[a^(/) +(6- 4')*sss0 or (a— 

+ (5-^>')*—0 or (a-o')(ai'-a'^) + (5-i')*=0. 

=3*'3^ = 3^ .% 4\^j? = 3^ + 3*‘«3i+3^*3«3^^ 

{i + 3)*3^'4) .’. w^s=3^ /• a/**®3. 

» 

78, Ist quaD|ity*ffl® + «*y+ai*s-»^ -arr*+2a’yr-/®+2y** 

- - y** + 2y2* - r*=: («* + aj*j^ «*2) - (arj/* + y* + y*2) ~ (»2^ ^yr* 

+ **) + (2«ry* + 2y*;r + 2yz*) =»*(«+y+a) -y*{« + y + z) - z® « +y + z) 

I 

+ 2 y 2 («+y + 2 )=»(r+y + »)(»*-y*-**+ 2yz', and the 2iid quantity 
“(»ti'y+z)(«®+y® + «*~^y-«t 2 -y 2 ) w-fy-i-z is the H. 0. M. 



SOLUTIONS. 


'in 


70. The given eqn. may be put in this form 


®+V(aj*-l) VCar + l) 


w -/(aj + l) CO 

1~ 1 ) “ ^{co^ - 1 ) " -T ■ ” V(®+T) 


or ® + 1 a* - flj .'. ® = — Jr, 

c 

^ as a co baa b 2a /I 1 1 \ 2a 

bbaaccoa + b \a b c/ a-^b 

»((» + 4)('+j+i)-2} 

\a h n / a a 

- _ I 


a + 6 

a a b h 

. H— + + •' 

b Q a c 


.. b b 
b Q a c 




a a b h 
»T+ - + - + - or 
b c a c 

a /a a h b\ 

——-Tl / + * 4* ~+ - I' 

flf + 6\6 Q a Q/ 

81. Transposing, 5 + 2 / 6 aran-y + 2 V(a.y) «T + ^=5and 

2/(a',0=2v(». Squaring the 1 st cqu., ^2ivy+y* = 25. Squaring 

the 2 ud 4<av/=*24 Subtract the 2iid from the Ist then -•2»y + j/* 

=1 ■ .% ami af+y=“5 .-. 2a = 6 a» = 3, ^ = 2. 

82. a* + '6ca^ + 20^aj + Sc’ + 3c^a + e* dc* = c^a 

:» »ai4c. 

83. Let £ 17 =no. of men in front of the solid square then by the 
question cv + 3 = no. of men in front of the hollow square then, the no. 
of men in the hollow square = (ar + 5)® - (jv + 3 - 24/® and’ in tlyj solid 

m 

square isai® (ip + 3;®-whence ai=“36 a** 1*206. 

/ 

85. Each of the quantities £»' + «« +6 and a:® + cw + £? is divisible 
by 07 + m without remainder .*. it is the (r, C» M. .% dividing thus 

a-tm ia)® + aaf + 6 /af + (rf-ffi) 
vA^ + niar _ \ 

(4 - m)a~+ 6 

{<* - m)a7 + (« - 7n)27i 

Koinaini^—^ - (a - w)ot = 0 

iSiiikly. £? - (<? -- m) w s 0 



SOLUTIONS. 


175.1 


% 6- (a- m)m = - (<?- m)in or b~ c)m 

b-d 
m = 

a-e 

87. Let All (fig, 16) be tlie light bouse, then approximately aio 
AB-»11B which is the tangent to the Otirih lioni the top 11 of the light 
house OII-HA-UB? or (4A-t HA) H V-llD^ or CAUA + llA‘ 
«=■ U15* neglecting HA* which is too smill wlien eompaied with the 
radiu'^ of the e nth we have CA’IIAssHll* but lIAa»132 ft. mile 
and CA w diameter-bOOO miles II irs^SGOO x 200=»2 x 100 
llBilOV2. 


a 


88. . + r -^r 




- =1, (Ex. 67 p 43) 


0 ? 


\ 


V 


1 


'0, -- 1/ . 


(oj-yjvaj-?) {o-y){z-y) 

, s=0 (Ex 56p 42 ).•. the given expression =a I, 

(or-y), \ i / & r 


90 From the Ist cqn. mso + « ^ = V(w* + «*) i/ia = </+ n*) 
~7iy...(A) fiom the 2nd eqn -a?*, a?" - 1 -y* y—^(1 -«*), 

'c=sV(l—^*) Substitute these HI (A) *, fnV(L -y*) = A/(iAi*+w*)-»y 

squaring we hii\ e m* (1 >- y*) — - 2«y V(»»* + / 4 *} 

■. {nr + y* - "InyV (?«* + «*) +**0, ’. >/(/u* + ??* y - n «■ 0 




Substituting these^ia 


the 3rd cqn. we have 






1 


»i* ??* 

or . + 


yj* (»i* + ?t*) (wr W* + /it^ 1^ 


1 . 


91. If i»* +/nai + a* being divided by ®+f) Icaves no'*rctnaiiider 
then it is a multiple of ai+jo hut we^ec that after the opeiation of divi¬ 
sion is gone thiongh,Jthore is a remainder w* - (wi - p)p the condition 
thht a;* -t w V + u* may he a.multiple of i» +p is that ?.* - {m^p)p^0 . 
or ?** + p* ttsj/tp . 



SOLOTION 5 , 


17C 


GO t —7 , a? 1 

92 „ +-r-/4» + l-ar-'1 a*- 

4 4 


3 


14 4 /»; 

ar*+ -i*y^j; + i-3a7-'3^ 


ll» f, - 11« 11 




ll» 


3 


+ ‘:Var+l-»-l 


+ iM Sjj* + llr^/‘(a^+l) -6 jj- 6 / 2» + ]2V'(»-l-l) 

1)_y 

12 jpV(r + 1 ) - 6 <»- 6 
l‘2a^(a» + l)^G^jj5 

93. * 2fi(a6 - flff* - -f /->r) = (t» - «) («* — aZ» + ^<? — £»*) or 2a6* 

'-2rt5ff — 26^ + 2i*<7«»o'^^*-rt6e + ^<?* - o'* - a* + a*6- a&o-f wc* or«* + o®^ 
— 26*»«o*c + a*6 + he* + tft* - 2rti* - 2A*o oi 2( + <:® — 2h^) ^a*e +a*b 

a* + 6c* + flfc* + c* - 2(j6* - 26* - 2b* c «= a*(a + 6 + c) + <?*(a + 6 + c) 
-26*(4+6 +c) -(«“ +c* -26*)(af+ 6 +c). 

94 . The road coils round the conical hill; if a string were put 
In this position round the lull, it would, when stretched, form the 
hypotenuse of a light angled triangle of winch the height of the hill 
will be the perpendicular and the horizontal line from the foot qf the 
hUl^would be the base and this imaginary triangle is similar to the 
right angled^riangle of which the perpindicularsri and hypotenuso 
•■S; by a gradient of l in 8, it is meant that in a jenglh of 8 in the 
direction of the slope there h a rise 1 , of 1 fiom the level. 1 ^ 
.V 4500 IV .*• ivs360C0. 

«• 

»6. wy-in+y^-Z •. «(y + l)-2-y 



SOttmolTB. 



14 _ 1 

^ ** '/'+! 3 _ y‘2-3')[4(y + l)-4(2-y)} 

'ki-y] , "^~ (y-?-3)(y+3) 

y + l 

Similarly y 

-1-V* -(1+y®) li-y* 1 + 3'* 

«(2 - ®) f 4 _ a;(2 - a>) ) 

^ a? v(4->a>v) ^ "^+i~ ( ~ <» + l > 

«t+l *’ iwy-1 ^ -oi) 

» + l 

i>(2-a> ){4(fly+>)-aT(2-<p)}^ _ i»(2-aj)(4 +2a+ «*) aCS-a*) 
(a-a;*-l)(a + l) “ -lZV”~ ” - (T^y*)! 

aj(a*-&) a*-8a? , »+-8 >*_?/*-8V a?7/(4-iry) 

"* 1 +ai* 1 +a* ’ 1 +U.'* ” 1 +y’ "" ary - ] 

1 1 1 o 

97 . + + + -=s 3 .’. X +y + z^Zwyt; 

my yz mz ‘ 

,•. yz+ 2a+ary =*3 *. (I+ary)(l + ya:)n+ar^)'»■l+ ary+y^+ra + afyaf 

(ar+jf + j) + «*/«* =* 1 4 S((jry + yz + arz) - 2(«j/ + yz +a?^) + 3aryz 

(a + y + z) - 2a?/z(!» + y + z) + «r*?y*z* «l + (ary + y z + arz)* - 2(ajy +yz+«|) * 

■»•(» + y + «)* - 2a?yz(ar +y + z) + a®y»z* = l + (aj +y + z)* - 2 

(ary + yz + arz) + (ary + yz + arz)*—2a yz(,» + y + z) + ar®y*z* = l+ ar*+^* + ^ 

+ aj*y* + y*z* +arV + ar*y*z®- (l+ar*){l+y*)(l + z®). 

98. ar + y + z + ttr=0 « + y««-- (z +w) /. a?^+,y*»-(z+?(.)*-2ary 
.*. »* + y* + z* 4 tir* = 2f(jr + rw)* - ary - zw}; ar* + y* + z* + r r* = - 3a»y 
(ar + y)-3zw'(z + l^) =* -3ary{ar + y^ + 3zK’(4r + y)= -3(aj+y)(a*y -zw); 
ar® + y* +z® + «'’> = -•6ary(ar* + 24 r*y + 2ary*4'y*) - 52 k>(z* + 22 ®«r 

•+ 2z«»* + «>•»- 5[a//(ar4*y)* — a»*y*(® + ~ z^w^{t + n>)} 

at -* 5[ary(»+y)»- ar^y + ^ 3 f) * + z*(ar + y)«» - w(ar + y) 

{«*y(ar +y)*- z«r(ar+y)®~a;*y* -5(ar+y)(ary- z^/'){(ar+y)^• 



60HJTIOKS. 






+ «^ + w'^) _ -30(i» + y)f»v-^2u){(a? + vy- v%-~zrv) 


-2{\.flT + y)*-wy-^«} = 2[(^+«^>J® — afj/- ^w} =siB® +y® + 2* +w** 


99. The ist quantitysastt’*^*-i>*c"+£;*<Z’*-o’*= -^‘•) 

— ii^{(/>** - c•) = (/>** — //’*) (o* - <?•) but -*]^ IS divisible b)' b -d and 
— {?** IS divisiele by d — <? *. the 1st quantity is divisible by {h - d) 

(o-t) or b) ahbecdad. 


100. Let»-o*=»OT, ®-5 bs», w-c^p m + w+/?=3aT 

- (a + 6 + e) =*0 *. m + « = -p squaiing m^ + n^ + 2oi» 

.*. ?;?* + «* - jti* = — 2om, squaring + Ji'* + + 2?7i*o* - 2»iy - 2? 

M4m*w* + «* + 2^' = 2(nt®o* + + «*/>*) substitute the values of 

wi, w, p, 

101 . Ihe expression = « 2^-*- 


0^6 .,0 + 0 , 2rt + 7) + f) o-ar.o-ai 

102. ;-l+ -1 = —TT-^”*2 or — + 

« + o dj + o «r+6 + <? « + 6 aj+o 

2(o-i») ^ _1 JL^_ 1_L = ^ 

a> + t)+o^*^flr + 6'^ai + o oj + fc + c * «i+6 ar + 6 + o a> + 6 + o 


JL ._o _ -ft _ 

« + c *' (A+ft)(u/ + ft + c) (® + ft+c)(aj + o) 


.*♦ — 


ft»+c* 
■ft + c * 


c - ft 
»+ft at + o 

C 


103 Let«i=.no of yds. travelled by A in 1 min. 

' y .B in . 


, l71G 37GO 51 ... ^16V2 1700 ,,, 

tben—-r-=*s,-"W .■■ + U “ 

y ® ou n V 


multiply (1) by 40 and (2) by 32 then 


1716 X 40 70400 




m 


^34 





sOi^uTioira. 



^ind 


1760x39 65208^1^ 
y X 4 * 


subtract the let from the 2nd then 


M02_^ 105-J3G^ 59 
» ^ 4 4 


*. a;»352 .% no of min. 


c 1 f 


eqn. ( 1 ) 


1716 

y 


-5' 


51 

60 




34320 
’ 117 


no of mill to xyn a milo 


” 31320 

• 

106 Let A B =220 and Q, P, 11 be tlie A 1* li 

positions >\hen P ib equidistant fioni Q and R , 
let 07=110 ot hours requiied by J*, then AP“25aT, AQ = (j>-J)20, 
BP = 220 - 25jir, lU^l = (i» - ")30, now P(i = PR, , 23ar 
- («r - J )20 = (220 - 2ba7) - (ai - ^ )30 a* * 5. 


109. 


•47 _ 2v ^ 4arl 

a* + 47* «* i- //* a* -t 2* ’ 


then each fi action 


»- 2 ?/ 


__2v-. 4ir(a:*-7y2) __»( 2 y*-^)^2y(^*_-a*)^^ 

“/y* x- “**2*—a* ’ 4iz{(0-2y) a(2^-42) 2y(iz-a7j* 

•. 4z(/* - y*) +x(y^ - ^®) + 2y(2* -a?*)=/;[U(a7-2^) +aT(2y—4^) 


+ 2t/(4i - oj)} = A [lair - by? + 2a7y - 4jir? + 8y? - Lary}» 0. 




110, Let 


as 


'fit, 


^ ^ SS.C then the left side e3q|>Te$« 


y 


Sion =(“ + i+o)(i+|+^.)=3 + ^-^ + 


, , % 

6+0 <3f + e « + o o+<» I 

—L-now —1*- 

6 <? I :a a 


a +c) v]irf± _«L. 

' ' y-?\ y ^ ? / y-? yz y-« 

(y-?)(flr-y-? ) -aig^ 2a7» -gifai + y + ?) ^2»* ^ Similarly 

"y? ^ yz yz ^ yz* ^ 



• 180 


SOLUTIONS. 


a + <? 2y* , + 6 

—r—a- and-= 

6 ajz ^ £* any 




+ r a+c* a + A 2a* 2?;* 

- —. ^ — j — +- — as -Jp 

a 6 c yz az 


2 ** 


2 (a* + y* •+ 


2 xSayz 
wyz 


iby cx 1 p. i 21 ) 


-6 


111. a+j/ + z*=2 .'. 1-a-=y+ 2 - squarinaj (I - a)^ =»»/* +/* 

+ 2y24* 1 -2(,y-I- 2)<=2- a* 4 2^2 +1 — 2(2-a)-= 2 ^ 2 -a* +2a - 1 — 2 y 2 
— (1 —a)* or 2(1 — a)*= 2 y 2 (l-a)*-y 2 .*. a(l—a)*=afr; again 

1 -*y=a + 2 - 1 , squaring, ^(1 -y)* = a* +e* + 2vz +1 - 2 (a + x} 

**2 - 2 /* + Sa^r +1 - 2(2 - y) -=2xz - y* + 2y - 1 « 2 a 2 - (1 - y)* (1 - 3^)* 

ssa 2 /. 3 ^( 1 -‘y)*=ay 2 , similarly (I- 2 )* = ay *. x{l-zf = ayz 
.% a(l-a)* 3 y(l-yj*=2(1 - 2 )* =aay2. 


112. The ^xpres^'icn*®*!! — y*)+y*(l - a*) +*JjsvV{1 -a*)(l- r/) 
+ a*y® + (1-a*){l-y*)-2a’y>/’[(l-a*)(l - y-jj =a* a*y*4 y*~a*y* 
+ a*y* + 1 - a* - y* + a*y* = 1 . 


_ C+^)’ (5 +r)* +D* ^ 

•’ (J+y)*+ (®+^)‘=.«'+4 + «»+4+^' + 4 or 

* + (f+^)C + ")(r9 P-120)=>»= + «* +2.‘ + I2 < 


or'/(4 + m*)(4 + «*)(4 + j&*)=OT* + w*+p®+ 8 , squaring botbsidcs, 
we h^ive 64 + 16(wi* + m* +/>*) + 4 (w»*ft 2 + ?«*/>* + /<*;>*) + = 7 / 1 * 

+ n^+ p* + 64+ %w?n^ + 27»*p* + 2fc*p® + 16 ( 77i* +?£* +p*) or + w* +p^ 
■■2w*w* + 27 A*p* + 27i*p* + J7l*»*p*, 

f 

115, +2£»*<:* + 26*£»* - a* — - c** — 4a*5* -'(«* + 6 * -c*;® 

«“3(ay+y* + aa)*. 


, 118. Th® expressionaea* -^a* — •hnj’* = a* — (a—a) 

■(a- +«*»*"• + J — (a - £r)wa*“^: if this be 




SOLUTrOKS 




18f 


divided hy x-cb the quotient + + «"”* +«*»*“• +. 

but+ + ......to w teiins '. quotient 

a= — a. ff"'*) +.to n teims ■= (a»" — + a 

—«”"*)+a*(u»**"*-«*"*) +Src to n terms and this is again 
divisible by aj-a .*. the e3.pre«ibion is di\isible by (® —al* 


:19. 1+ •'*'’-+4-31^ =5 or -H 

a + a+w -jB + a-m ju + a + w w+a-irt 


a tf- 2 « a r + o + 7rt 

or — ss -=0 *. ~ - 

Xa ¥in i» + a - m a .. //i *i> -r a - /« 

r<ar + - am - aiw + o® + avi — 2 —2am - 2»i* 

— ?maTs=2m* «=-m. 


120 Let a? = hci«lit of the hill in miles, then 8 jjs*length of the 
slope, now . pare on level ss4 .'. pace up hill =3 and pace down 

, ^ 8ii 8r ^ 75 , , 

lull -5 r + - =»5 ** ‘*7 = r . miles = 2C)G24 yds 
do ol 


Sum of all the antecedents , 

121. , r n 4 i -*=each ratio 

bum of all the const quents 

ajj+ar^+0:’j + . . ■* V 

+ar^+a ?4 +... . a’t.+ i" «»” \w*+.t/^ + .... »„+i/ 


\x^f Xj Hi aj«+] 


124. The aftgle dcsciibed by the planet in the unit of time ii 
^ 0 f) 36(f^ 

^, and that the earth hence their separatiou m this time 
k but since they separate by 360 in the time T their 





SQLUTIONS. 


360 


separation In the unit of time is also ; equating these quantities 

, 1 1 I ^ « TE 

WG IiAVG wnenCG P + 

For the superior planets, the equation isf p= ^ whence 


P= 


TR 

T-ir 


125. 


_5<ilx.V>5 oo 
”564 + ^05*'*'“ 


days. 


*'« + 5 &JD-4 oj + d 3aj-10®^ (w + 5)(;»-4)“ tu. + 3)(.}xo-Ki) 
- {» + 5)(3»-4) = (i» + 3)(3ar-i0) or 3(»* + llar -20 = 3a>*-ar-30 


127. 


a b e 

- =x -=s - = 7/1 say; then a==mx ; 
X y z 


h = my ; c^mz 


u® 

w* 


-«* fc* .y* 

»**-5 ; “7 = 

w* w 
i 


74* ’ jP* 


= fn*~; 
fr 


< 1 * (?* 
7^r 74* 


/a** V* 

= 7re*( » + "T 4 “z / 

\7/i* 74^ / 


fl* 


J/* 




a* +6* + f® 
05* + y* + ar* * 


129. BytWanspositon »* — 3i»* - lOoj + 24 « 0 or — 2 )(« + 3) 
(®-4)=0 •. a;-2-0, » + 3=0, »-4«0 .*. ar=»2, «**-3, ar-di. 

l31. Let the given expression be the cube of 2 j» -jp; then 
Boi^ - + & 4 <^) + 2» {a6 + 5e+flk») - fl6c -p) • = 8ai* - I2a!*|> 

4 > 0 a^ j hence - 4(o + 6 +e) = - l2jp and 2(o6 + + ae) =Cp* 



SOLUTIONS. 


183 


and-flf6e=-p* .% a + 6 + c = 32>, a6+6e + ac—SiP* anda6e=j>* 

.•.((.i+«o+ic)Q*^+ - 1 ) - (»S+(ic + 6c)(5i|^). 


= 3/ ''*^’ = 9=3‘. 


133. 


<7» 


h 


o{n^b) __ 






aa 


« + ar 6+y (3ni+<* a + » + ^ + 


ac 


he 


by 

ITi 


or 


+ abm + neat — - aofli 


<»*+/)+c* a+6't-t,* 6+2/’ " (a-I-»)(«+ 6 + e) 

_ -oby-h^V-bev ^ ct{ax + b^bo^^ a y^hy) 

buta+^/=(j Substituting 

the value of ar in the left aide, we have «y + 6<" by <k?^ 

hi ho—ay •Ijy) 


a + a 


6 +^ 


6 <?-ay— 6 y = 0 




6c 

tf + 6 




rtc 


«+ 6 ’ 


1,34. The man must first carry over the goat, and ilien return for 
tho wolf; when he cariies over the vrolf, he must take back with him 
the goat, and have it, in order to carry over the cabbage ; he may 
then return and carry over the goat. By these means, the wolf will 
never be left with the goaf, nor the goat with the cabbage, but when 
the b«atman is present. ^ 

1,37. Two servants cross first, and one of them, rowing back 
boat, caiiics over the third servant. One of the three servants then 
rrtuins with the boat, and remaining, suffers the two gentlemen whose 
SCI\ants have tossed to go over in the boat. One of fhe gentlemen 
then carries back his servant, atfiJ leaving him on the bank, roils over 
^ the third gentleman. In the last place, the servant who had crossed 
enters the boat,and returning twice,carries over the other two servants, 



iJlPiRAr.U 


In page 4 ex. 17 for 2570 road 34.‘i2. 

.') cx. 67 for 48 rodd 01. 

11 ex. IG for +<? read - 2*”. 

11 ex. 24 for a - 1 read 1. 

12 ex* l4, + 2ary to be onimittcd. 

13 ex 43 for .‘if) read 40. 


Jf 

V 


M 

99 

if 

99 

99 

99 

9f 

99 

9f 

99 

99 

99 

99 

99 

V 

99 

99 

99 

99 

99 


l ' 1 '*'J 1 

14 ex, 57 read aj- +jo + .V“. 

17 ex, 27 read at the end ‘'rem 2x*’ 

22 9X. 6 after c* read - ab, 

27 ex. 93 for 5ar* read so^. 

28 ex. i3 for a? - or read as® - at. 

36 ex. 22 for ca* read 

39 ex. 7 for 706 read 706*. 

41 ex 41 for the denominator of tbo ana road 
41 ex. 45 for » + 8 read — 7». 

4l ex. 47 for 25 road 34. 

62 ex. 16 for 2V3 + 2 read >/’3 + 1. 

62 ex. 18 for 13 read 32. 


63 ex. 27 for 7 - 1 
V3 ^ 

5? 


read 


1 + ''Z f — 3) 
' ~2 


66 ex, 39 for ” ' read . / 

C6 ex. .50, tie eqn. being quadratic inay be ommitted 
66 cx. 52 for jj = 2 read a:=»2 j. 

66 ex. 51 for the given eqn read (» + 2) (at 4 4) + 5 
"(<>■+ 

,67 ex. 58 for«=^3 road «?= - 
“et ex. 75 for at^-1 read ^7 = 8 

81 ex. 291 for u'’ + 20i7 + 51)^ read (o;^ + 20.7t + 51) 
IO2 ex. 11 for 19 read 10. 


To be had at Harodaic I’ooijtalwlay, Oaiaiiluitta, Calcutta. 























